>WlATI<N 

U \\ V V/ Ei Ei \ A McGRAW ' H|LL 
\ Wmm BtLiLl'm PUBLICflTI0N 


July 30, 1956 50 cents 

More Explosive 
Cartridge Devices 
Used on Aircraft 






Convairs Atlas . . . 
a key to 

ultimate peace! 


A TOP PRIORITY PROJECT OF THE U. S. AIR FORCE 


Convair’s intercontinental ballistic missile, a vital weapon 
for our national security, is aptly named Atlas. As a 
deterrent to war— a force for world peace— it literally can 
sustain the future freedom of all mankind 1 
For ten years Convair's Engineering to the Nth Power has 
led the way in the development of the icbm. Today, Convair 
continues its leadership with the largest and most experienced 
organization in the astronautics field. CONVAIR-Aslronaut/cs 
is now building a complete facility in San Diego, California, to 
produce the Atlas ... a key to ultimate peace ! 


CONVAIR 


FAIRCHILD 




The following airlines have ordered 
Fairchild F-27 propjet transports: 


Bonanza Air Lines Frontier Airlines Mackey Airlines 
Piedmont Airlines West Coast Airlines 

These airlines will be serving 125 cities 
starting in late 1957 and 1958 


The exciting new Fairchild F-27 is tailored 
to the needs of the airline operator . . . con- 
ceived for the comfort of the air traveler. 
Among its features are: Rolls-Royce Dart 
propjet engines, 280 mph cruising, 2250 
mile range, 40 passengers, lowest operat- 
ing costs, small field performance and 


pressurization. For the full F-27 story, for 
a preview of the effect of this new prop- 
jet transport on your airline or company 
operations, write to: R. James Pfeiffer, 
Executive Director of Customer Relations, 
Fairchild Engine and Airplane Corpora- 
tion, Hagerstown 15, Maryland. 





It makes no difference whether you expose them to a -100°F. deep 
freeze or a singeing 600°F. Fulton Sylphon rotary bellows seals 
will still leakproof rotating shafts against corrosive, explosive or 
contaminating fluids and gases. 

One reason is that this seal features a seamless, flexible metal 
bellows which expands, contracts and deflects to apply the proper 
sealing pressure at all times. Furthermore, the Fulton Sylphon 
bellows seal is made with silver solder for extra high-temperature 
protection. 

You can obtain Fulton Sylphon bellows seals in rotating or 
stationary types for pressures up to hundreds of pounds and shaft 
speeds up to 20,000 RPM. For the atomic energy and other 
industries, they’re also available with welded construction to 
solve special contamination problems. 
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Aug. 1-5— Ai 

tional Convention and Airpo\ 
rania. Roosevelt Hotel. New Orleans, La. 
Aug. 6-8— Society of Automotive Engineers 
National West Coast Meeting, Mark 
Hopkins Hotel. San Francisco. Calif. 
Aug. 7-9— Air Transport As 
ard Practices Commit’ 


Hotel. San Frai 


co, Calif. 


Aug. 15-17— Institute of the A 
Sciences, National Turbinc-Powcrcc 
Transportation Meeting, Grand 1 
San Diego, Calif. 

Aug. 22-2-t— Be ” ' ’ ” - • 


;, Palace 
tical 


Inten 


tional I 


,ug. 27-29— Association for Computing Ma- 
Show, 


ood Campus, Los Angeles. 

Sept. 1-3—1956 National Airci 
Oklahoma City. 

Sept. 3-7— Canadian National , 
Toronto. Canada. 

Sept. 4-6— Socictv of British Air 
structors’ 17th Annual Air Sli 
Aircraft Establishment. Fambo: 

Sept. 9-1 1— International North' 
lion Council, 20th annual c 


Sept. 10-14— Ar 

Div. "feeling 
Sept. 16-22— Ai 
Materials, So 


■ican Society of Mcchani- 
tn c t 1 Reg I t 
letroit, Mich, 
rican Society for Testing 
id Pacific National Mect- 
tus Exhibit, Hotel Statlcr, 


Sept. 17-21— Eleventh Annual Instrur 
Automation Conference & Exhibit, 
sored by the Instrument Society of A 
ica. Coliseum, New York, N. Y. 

Sept. 17-22— International Congress o! 

Astronautic ? r ede"ation,* Ronie"ltalv\ 

Sept. 23-26— American Society of Mcchani 
cal Engineers, Petroleum Conference, Ho 
tel Statlcr. Dallas, Tex. 
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Bird Boy Art Smith 

Whenever daring exploits of pioneer aviators are chron- 
icled, the name of Bird Boy Art Smith is sure to appear. 
From the time he flew his first Curtiss-type biplane in 
1911 until his death in 1926, Art Smith dedicated his 
life to aviation. 

The romance of his life was heightened by the un- 
selfish encouragement of his mother and father, who 
mortgaged their home so that their son could have the 
money to build his first airplane. Another inspiration 
of his early years was his sweetheart, Aimee Cour. 
They eloped in 1912 in what is considered to be the 
world’s first airplane elopement. 

Flying in such places as Deadwood, S. Dakota, and 
in the capital of Japan, Art Smith set the world record 
for looping the loop, pioneered sky writing and in- 
vented dozens of breath-taking stunts to win acclaim 
of millions throughout the world. 



The custom of showing admiration for Art Smith's flying’ 
by giving him a medal started with a flight he made in 
the Black Hills in 1912. One of his most prized awards 
was a gold nugget, given him by his hero, Buffalo Bill. 
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LIGHT 

FOR 

•FLIGHT 



ARC’S new ADF weighs less than 20 lbs! 



Fly light and navigate . . . better than ever before! 

ARC’S miniaturized Automatic Direction Finder is making 
aviation news. It offers reliability proved in two years of 
testing. The entire system weighs less than 20 pounds. Now you 
can have a DUAL installation where required— at a weight 
saving of 80 pounds or more. 

The ADF still is the world's Number One navigational aid. 
usable on an estimated 60,000 radio stations. Now you can 
have ADF featuring ARC standards of performance and re- 
liability. This system incorporates hermetic sealing of critical 
components such as the entire loop assembly. It also has 
other mechanical features designed and tested for dependability 
under today's higher speeds and more exacting operational 
and environmental conditions. 

The Type 21 ADF covers all frequencies from 190 kc to 
1750 kc. It requires less power— only 2.8 amps at 27.5 volts dc 
input. Extremely low drag of the loop is an outstanding 
feature. Housing extends only 2 inches from the skin of the 
aircraft. 

Now make room for more payload and other equipment. 
Fly with ARC- reliability, less weight, less space, less drag. 
Ask your dealer for complete details. 
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Omni/IIS Receiver. • Courle Director. • UHF end VHF 
LF Receiver, ond Loop Direction Finder. - 10-Chonnel l.olo 
Audio Amplifier. • Interphone Amplifier. • Omnirange Signol 
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BOONTON, NEW JERSEY 


Here’s why BENDIX SELF-CONTAINED 
NAVIGATIONAL COMPUTERS can master 
aircraft navigation problems anywhere 



ALSO LATITUDE-LONGITUDE TYPE. Another basic type 
of Bendix Computer fixes destinations from coordinates. 
For rugged reliability, all designs are completely transis- 
torized; presentation of information is by latest techniques, 
including cathode ray pictorial display. 


| BOTH FIXED AND MOVING TARGETS. Bendix Self- 
I contained Navigational Computers will direct the course 
| to any fixed target ... or a lead collision course to any 
moving target . . . and will continuously indicate position 
with respect to earth, destination, or point of intercept. 


4 FOR SHORT AND LONG RANGE. Effective operation 
of these self-contained Bendix units ranges from distances 
of less than 100 miles on up to 2000-mile flights. A big 
advantage of buying Bendix is that units can be tailored 
and packaged to meet any set of requirements. 
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RHO-THETA TYPE, IF DESIRED. Bendix experience is 
diversified and covers all types of computers — rho-theta, 
for example — for any desired method of navigation. So 
flexible are Bendix Computers that they can be built for 
slaving to radio navigation aids at the operator’s choice. 
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GREAT-CIRCLE OR RHUMB-LINE NAVIGATION. Nav- 
igation around the world, or over the poles, by great circle 
or rhumb line, can be handled with equal facility and 
accuracy. A design feature of Bendix Computers is com- 
pactness and light weight. Some weigh as little as 12 lbs. 


TllE design and manufacture of specialized navigational inst 
ments, systems and components for aircraft have been our busin 
for nearly four decades. Whatever your navigation problems mi 
be, we’d welcome an opportunity to submit a proposal for yi 
specific needs, eclipse-pioneer division, bendix aviation c 

PO RATION, TETERBORO, N. J. 









ACTUAL SIZE 


photograph illustrates 
the small size (length 16.25 inches) of this 73-pound, 
20-KVA, Constant Frequency Power Package. This 
integrated drive-generator maintains constant, 400- 
cycle output frequency over an input speed range 
of 4200 to 7500 rpm. 


GENERAL ELECTRIC ANNOUNCES . 



CONSTANT 

POWER 


FREQUENCY 

PACKAGE 


The constant frequency required for optimum per- 
formance of electronic equipment in modern aircraft 
is now possible with a single, compact unit. The new 
G-E generator-drive package combines the functions 
of the hydraulic ball-piston constant speed drive and 
a statically excited generator into a integrated unit, 
smaller and lighter than any conventional drive and 
generator combination of the same rating. In addi- 
tion, this new generator has all the inherent safety 
and performance features of the G-E Hydraulic Con- 


stant Speed Drive and the Statically Excited Gener- 
ator. Please contact your nearest General Electric 
Aviation and Defense Industry. Sales representative 
for complete details. General Electric Company; 
Schenectady 5, New York. 210-101 


Phgress Is Our Most Important Producf 
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Corporate aircraft stay on the job with Van Dusen 
service. This plane, owned by a large corporation, 
is an international traveler and a regular caller. 


Van Dusen knows 


a good thing... 

and so does Shell 


What a difference when a dealer "flies 
with Shell." For example, take the ex- 
perience of Van Dusen Aircraft, Shell 
aviation dealer, at Logan International 
Airport, Boston. 

As John Myers, Van Dusen manager, 
puts it, “Being a Shell Dealer means a lot in 
this business. You’ve got to have the right 
equipment and the right products because 
ground time is expensive and schedules 
must be met.” 
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A private plane ready-to-roll— Van Dusen serviced. 


“We’re on top on both counts. With a 
full line of dependable Shell aviation 
products and the very latest Shell equip- 
ment, we can give every flier just what 
he wants — on-schedule service. 

“Take the businessman who flies. Here 
in New England, the corporate aircraft 
market is expanding like sixty. Our 
service roster includes names like U. S. 
Steel and IBM because Shell has helped 
us know the needs of the corporate flier 
and we’re equipped to give him top- 
notch service. 

“Let me tell you how. Frequent visits 
from our Shell aviation specialist show 
us new ways to build the kind of service 
fliers want. We’ve got a direct pipeline 
right into all that Shell know-how. In 
addition, every issue of the Shell Dealer 
magazine gives us merchandising tips 
on better ramp service. 



Van Dusen refuels BOAC airliner for trip to Europe. 

“Equally important, is the Shell Credit 
Card system. Every year we service 
hundreds of new customers who use 
Shell Credit Cards. It’s another Shell 
service that really saves the flier lots of 
time and bother. 

“And it’s the same story with com- 
mercial airlines, too. Shell’s experience 
and contacts are always available to 
help us get new business.” 



Manager John Myers, of Van Dusen 
Aircraft Supplies, explains his com- 
pany's ground-floor position in New 
England’s aviation boom. 


It takes the proper equipment to 

deliver the last word in service. 
The Shell fuel truck is familiar to 
more air travelers than any other. 


As soon as you taxi up. Van 

Dusen is there with service. 


It pays to be a Shell Aviation Dealer 
—and the Shell office nearest you will be glad to show you why 



11 



and then we built 



if you’ve got fuel valves 


on your mind 


now, more 
than ever, 

Hydro-Aire fuel gate valves 
are way ahead. Check these 
features: 



Every Fighter, Every 
Bomber, Every Transport 
is Hydro-Aire Equipped 




CHEMISTS 


PHYSICISTS 


The portraits of tomorrow's propulsion systems are 
rapidly becoming realities at Aerojet-General. America's 
foremost manufacturer of rocket powerplants, Aerojet 
is a major contributor to this nation's most critical rocket 
and missile programs. 

But creation takes talent. 


Operations at Aerojet’s California plants, near Los 
Angeles and Sacramento, are expanding rapidly. Un- 
paralleled career opportunities exist for scientific and 
engineering personnel at all levels of experience. 

Please write the Director of Personnel, Aerojet- 
General Corp., Box 296, Azusa, Calif, or Box 1947, 
Sacramento, Calif. 

Your resume will receive immediate, confidential 
attention. 
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CORPORATION 


MATHEMATICIANS 
METALLURGISTS 
|| DRAFTSMEN | 


A Subsidiary of 
The General Tire & Rubber Company 


: 


ENGINEERING 
DRAWING CHECKERS 


W E R FOR AIR ROWER 


ORE P O 




LOCKHEED 

Aircraft Corporation 

GEORGIA DIVISION. MARIETTA 
AIR FORCE PLANT NO. 6 












G-E TURBOPUMPS ON THE B-52 ai 

These units supply the hydraulic p 
ing, empennage surfaces, landing ge 


THE B-52— first aircraft in hi 
pneumatic-driven power equipn 
ating its entire accessory systen 


G-E TURBODRIVES ON THE B-52 also operate 
These constant-speed drives each turn a 60-kva, 
electricity for the B-52’s radar, lighting, armami 


New General Electric Air-turbine Drives Save 


Weight, Permit Increased B-52 Performance 


The Boeing B-52 Stratofortress, newest Air Force 
jet bomber, uses General Electric turbopumps and 
turbodrives to help supply its hydraulic and electric 
power. Chalking up more than 100,000 hours operat- 
ing time, these weight-saving power packs have 
helped to make the giant bomber one of the most 
advanced aircraft in the world today. 

OPERATING ON THE SIMPLEST OF PRINCIPLES, G-E 
turbopumps and alternator drives consist only of 


a turbine, gearing, and integral lubrication and con- 
trol systems. Because their basic design requires very 
few moving parts, G-E turbopumps and drives are 
engineered to give long, dependable service under 
the most stringent operating conditions. 

COMPACT AND SELF-CONTAINED, these units are 
located near the point where power is needed. Such 
versatile, remote location reduces “drag" by cutting 
engine nacelle size, and eliminates the weight of long 


Progress Is Our Most Important Ptoduct 

GENERAL® ELECTRIC 


transmission lines. The lighter system weight ob- 
tained with G-E turbopumps and drives permits 
increased aircraft range, speed, or payload. 

TOP RELIABILITY OF AIR-TURBINE DRIVES is achieved 
by cross-manifolding the plane’s air supply ducts. 
Through this method, all drives aboard the aircraft 
can be operated on air from one or any combination 
of engines. 

FOR DETAILED INFORMATION on how G-E turbo- 
pumps and turbodrives, manufactured by General 
Electric’s Aircraft Accessory Turbine Department in 
Lynn, Mass., can answer the accessory power needs 
of your aircraft, contact your General Electric Avia- 
tion and Defense Industries Sales Office, or clip 
coupon for free descriptive bulletins. jji.j 










— new air traffic safety by Stewart-Warner Electronics 

Now, the new Stewart-Warner Electronics Airborne Safety Beacon makes 
it possible for every plane in the air to carry identification as positive as 
your own fingerprints. Stewart-Warner Electronics, the pioneer and builder 
of the first airborne safety beacons, which were tested by the Air Navigation 
Development Board and CAA, now offers airline and other aircraft owners 
automatic identification for greater air traffic safety. 

The new beacon combines all the reliability and long-life factors of air- 
borne military equipment supplied by Stewart-Warner Electronics to the 
services since 1942. This rugged equipment incorporates ARINC tubes and o Division of Stawort-Warnar Corporation 

is designed to meet specifically characteristics No. 532-A. 

CAA is now planning to install interrogators on ASR radar at all major 
air terminals to improve air safety. Be sure you take advantage of this 
program by installing an S-W Electronics Air Safety Beacon. Write today 
for full details from our Civil Aviation Department 14. Stewart-Warner 
Electronics, 1300 North Kostner Avenue, Chicago 51, Illinois. 
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These American aircraft all carry 
ducting components by Solar 


LEADING TURBINE-POWERED air- 
craft use Solar-built ducting in 
their pneumatic systems. Design- 
ers of these planes depend on 
Solar's unique facilities for -com- 
plete systems or individual assem- 
blies to meet the most stringent 
specifications. 

With the trend to more intricate 
ducting systems and to higher 
pressures and temperatures, the 


flight safety requirements of these 
vital components becomes increas- 
ingly important. Solar is a com- 
pletely integrated ducting source 
—all the way from design engi- 
neering through to comprehensive 
testing. Can Solar help you solve 
a ducting problem? Write Dept. 

C-50, Solar Aircraft Company, San 
Diego 12, California. 
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SOLAR 




E CKherd’s F-104A Slarjighftr, latest supersonic Air Force fighter, is only one of more than 
40 turbine-powered aircraft currently equipped with products built by Hamilton Standard. 
Superior engineering, research, development, and experience stand behind Hamilton Standard’s 
leadership in production for outstanding aircraft— jet or propeller driven. 



HAMILTON STANDARD, WINDSOR 


CONNECTICUT 
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B.F. Goodrich 



Blades that save pilots from 
close shaves with ice 


T here's no need to dread propeller 
ice when blades, cuffs and spinners 
have complete protection like the Lock- 
heed C-130 Hercules shown above. 
B. F. Goodrich electrical De-Icers are 
designed to put the required amount of 
heat on these vital propeller parts. 

Resistance wires are sandwiched 
between rubber plies to form the desired 
heat pattern— then vulcanized into flex- 
ible, lightweight units for cementing 
directly to metal surfaces. 

B. F. Goodrich electrical propeller 
De-Icers fit skin-tight around tricky 


curves and corners— give added protec- 
tion against eroding effects of rain, sand 
and dust. 

If you are looking for one of the most 
efficient ways to provide spot heat— 
whether for ice protection or heat con- 
trol— B. F. Goodrich electric De-Icers 
and heaters are the answer. Successful 
applications include antenna masts, 
wing and empennage leading edges, oil 
lines, oil cell heaters, air intakes and 
radar equipment. 

Perhaps these examples suggest a 
possible solution to your own ice or 


temperature control problems. B. F. 
Goodrich engineers will be pleased to 
give you expert help. Aviation Products 
Division, The B. P. Goodrich Company, 
Akron, Ohio. 



EDITORIAL 


Keep an Eye on Aeroflot 


Soviet military aviation has sprung a series of surprises 
on a too smug western world during the past three years. 
After a look at operations of Aeroflot, the Soviet's gov- 
ernment-owned airline, and talking with some of its 
executives and aircraft designers in Moscow, we predict 
that the Russians will spring some new surprises in air 
transport on the West during the next five years. 

Looking at Aeroflot operations today could be just as 
deceptive as watching the swarms of piston-engined 
Stormoviks, Yak fighters and Tu-4 copies of the 
Boeing B-29 in the post-war period up to 1950. When 
the MiG-15 appeared in Korean combat in 1951 it upset 
most of the western world's concepts about the state of 
the art of Soviet jet aviation. Similarly the appearance 
of the Badger twin jet medium bomber and the Bison 
four jet heavy bomber over Red Square in 1954 upset 
western concepts of the “essentially defensive” nature 
of the Red air force. 

Today Aeroflot is essentially in the DC-3 era of air 
transport comparable to the U. S. airline operations of 
1940, just before World War II plunged them into 
four-engine equipment and long-range operations. The 
11-12 and 11-14 transports now operated in large num- 
bers by Aeroflot are in the speed category' of early 
vintage Convair-Liners but have about the same seating 
capacity of 21 to 24 passengers as U. S. built DC-3s. 
For reasons best known to the Russians, their DC-3 
manufactured under World War II license seats only 15 
passengers. With this outmoded equipment Aeroflot 
does a workhorse job over the vast domain of the 
U. S. S. R. and its political satellites. 

But despite its current picture of an air transport era 
long since past in the western world, Aeroflot is already 
showing signs of spreading jet powered wings in the 
international airline field. There are signs that the Com- 
munist hierarchy has realized the vital necessity of swift 
air transport as an indispensiblc part of its new policy of 
melting the Iron Curtain and encouraging cultural, 
economic and political relations with the western world. 

Even the international air traffic generated by exchang- 
ing soccer, boxing and track teams has severely taxed 
the airline facilities linking Moscow with the rest of the 
world. Increasing volume of business travel between 
Western Europe and the Orient has also outstripped 
Soviet airline capacity. Because of its strategic geographic 
position in the Eurasian heartland, the Soviet Union 
is a key crossroads for international airline routes. 

There are signs that Aeroflot has felt the double stimu- 
lus of official prodding for modernization and expansion 
and official backing for the development of new facilities 
required. An extensive airport improvement program 
was included in the latest Five Year Plan. A whole new 
family of gas-turbine powered transports has been author- 
ized with work on all of them well-advanced. 

These include the now-familiar Tupolev Tu-104 twin 
jet transport which is now definitely established as a new 
design and by no means a civil adaptation of the Badger 
bomber. As nearly as can be determined from scattered 
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bits of chronology made available by Russian sources the 
Tu-104 has been through a remarkably swift cycle from 
requirement decision to the threshold of airline service. 

Decision to get into the jet transport business on a 
substantial scale was apparently made by Soviet leaders 
early in 1954. By June of 1955 the Tupolev design team 
had built their first flying article which was a pre-produc- 
tion article rather than a prototype. This is an interesting 
point because it is identical with the philosophy em- 
ployed by the U. S. Air Force to cut the development- 
to-production cycle. It also explains why the next three 
Tu-104s appeared so quickly after the first plane flew. 

The first Tu-104 made its initial flight in June 1955 
only a few weeks before the National Aviation Day air 
show at Tushino, postponed until July 1955 because 
of bad weather. The Tu-104 was scheduled to begin 
regular Aeroflot service in June 1956, hardly more than 
two years after the original design decision was made. 
The only transport we know that can beat that cycle is the 
Douglas DC-7C which came at the end of a long develop- 
ment line. However, the Tu-104, like new jet transports 
under any flag, is having development troubles and at 
this writing is still not in regular Aeroflot service. 

Coming along behind the Tu-104 are: 

• Tu-110 four jet transport. This plane is billed by the 
Soviets as designed to carry 170 passengers in a double- 
decked fuselage. This is a much larger aircraft than a 
civil version of the four jet Bison could possibly be. 

• Antonov turboprop cargo transport. Prototype of this 
plane, also scheduled for use as a military assault trans- 
port flew in the 1956 Tushino show (AW July 2, p. 26). 
It will fill the serious gap in Aeroflot’s air freight capacity. 

• Ilyushin turboprop passenger transport. Prototype of 
this machine has been completed at Aircraft Assembly 
Factory No. 45 adjoining Moscow’s Central Airport. 
Powered by four turboprops this swept-wing transport 
is aimed at 70-80 passenger capacity. 

• Large turboprop transport about which few details are 
known. The Soviets keep mentioning that this type is 
under development and specifically differentiate it from 
the Ilyushin design cited above. 

This family of five gas-turbine powered transports will 
give Aeroflot a completely new look during the next five 
years. The airline, like all others jumping into the jet 
era, will be hard put to develop a suitable airport network, 
electronic navigation and traffic control system and ade- 
quate passenger handling facilities. 

Aeroflot also has been nibbling on the fringes of 
ICAO and studying the fine print of all the IATA mem- 
bership requirements and obligations. It should be no 
surprise when Aeroflot finally joins these two interna- 
tional organizations as it must be evident how much 
technical and economic knowledge they have already 
lost by abstaining from participation in these groups. 

Keep an eye on Aeroflot! Don’t be surprised if it 
emerges as a tough competitor in the international airline 
business during the next five years. 

—Robert Hotz 
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NAPIER 


announces that the 

Eland 

propeller turbine aero engine 
has passed its official 

150 hour 

type test at 3,000 e.h.p. 

NAPIER ELAND 


Partners In Progress with The ENGLISH ELECTRIC Company, Ltd. 
D. NAPIER AND SON LIMITED • LONDON W. 3. ENGLAND 


Representatives: J. C. K. Shipp, Suite 909, Dupont Circle Building, 1346 Connecticut Avenue N.W., Washington 6, D.C. Tel: Dupont 
P. J. Waite, Marconi Aviation Dept., 970 McEachran Avenue, Montreal 8, Quebec. Tel: Victoria 3827 
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W A S H I N G T O 

No Money for Taios 

'Hie Senate Armed Services Committee, angered by a 
Presidential rebuff, has returned to its adamant stand 
against authorizing S 1 6.2 million for the construction of 
USAF facilities for the Taios interceptor missile. 

Initially opposed to the authorization, the committee 
finallv went along after its approval by the House. It 
stipulated, however, that, in view of the USAF-Armv 
feud over the relative merits of the Taios and Nike, final 
Air Force plans for the missile would have to be cleared 
by the committee. 

The President then vetoed the S2.1 billion military 
construction bill containing the authorization, protesting 
that the committee's stipulation represented an invasion 
of his executive powers. 

Stung by the rebuttal, the committee has decided to cut 
out all funds for the Taios. That way there cau be no 


Action on Airways Plan 

The Senate Appropriations Committee last week gave 
hasty approval to the $68 million requested by the Presi- 
dent to telescope the Civil Aeronautics Administration's 
S250 million five-vear Federal Airwavs Program into three 
years (AM' July 23, p. 40). The prospect was that the 
House would unhesitatingly concur before the close of the 
congressional session. Spark behind such prompt action 
was the recent mid-air collision between United Air Lines 
and Trans World Airlines aircraft over Grand Canvon in 
which 128 persons were killed. 

Of the $68 million, S14 million is for operation of the 
airways system and $54 million for 80 very high frequency 
omni-ranges, 13 long-range radar facilities for cn route 
traffic control, 23 airport surveillance radar facilities and 
manual control of all airspace above 15,000 ft. 

Alert But No Information 

Biggest single lesson learned by the Pentagon from 
Operation Alert: First cog to bog down in an emergency 
is the Defense Department's public information system. 

At the outset of the nuclear attack exercise. Defense 
Secretary Charles E. Wilson said Alert was “designed to 
give the people of our nation a better understanding of 
the problems that might exist in the event of an attack." 
The opposite was true. Newsmen found it virtually im- 
possible to obtain reliable information about the operation 
from either Defense officials or their public relations 
spokesmen. 

Top responsibility for the situation rests with Robert 
Tripp Ross, Assistant Secretary for Legislative and Public 
Affairs, who already is under fire from the Moss Com- 
mittee (see page 30). 

What Is ACC? 

T he question as to whether the Civil Aeronautics Board 
is relinquishing its quasi-judicial powers by participating 
in Air Coordinating Committee activities has been raised 
by the House Government Operations Subcommittee. 
Chairman Robert Mollohan (D.-W. Va.) said the CAB 
would be "legally if not morally bound" to accept ACC 
decisions whenever a CAB representative cast an affirma- 
tive vote with the committee. CAB Chairman James 
Durfcc denied the charge, terming the ACC an “effee- 


N R O U N D U P 

tivc clearing house” to recommend aviation policy mat- 
ters. The CAB, he said, is not bound by these recoin- 


Burke Fails Again 

Members of the Virginia and Maryland congressional 
delegations apparently have succeeded once again in 
killing off the proposal for construction of a new airport 
at Burke, Va., to help service increasing capital traffic. 

After listening to the protests of the two delegations, 
the Senate Appropriations Committee declined to vote 
the S34 million requested by the President to launch the 
project. Instead, the Committee recommended that a 
subcommittee of five be appointed "to look into this 
matter and report back not later than Jan. 15, 1937." 

Every time the Burke proposal has been made over 
the past five years Virginia and Maryland representatives 
and senators have banded together to defeat it. 

The Virginia delegation is simply opposed to having 
an airport at Burke. Despite a survey which showed that 
residents in the area decisively favor the airport, Rep. 
Joel Broyhill (D.-Va.), who represents the Burke district, 
told the Senate Appropriations Committee: “Tile Federal 
Government has already poured enough money into my 
district. I don't want any more for this airport." 

The Maryland delegation wants the over-flow traffic 
from Washington National Airport channeled into Balti- 
more's Friendship Airport. 

Airpower Report Delayed 

The Senate Airpower Investigating Subcommittee, 
which launched its investigation to assess the relative 
airpower positions of the U. S. and Russia, probably will 
not issue a report on its findings until after the November 
elections. Members of the subcommittee, headed by 
Sen. Stuart Symington (D.-Mo.), say they feel that this 
would be the best way to keep politics out of the report. 

The subcommittee concluded its investigation without a 
concrete decision in the dispute between Symington and 
Defense Secretary Charles M'ilson. The question: M as 
M'ilson s reassuring testimony (AM' July 9. p. 29) factu- 
ally inconsistent with that of military officers and Allen 
Dulles Central Intelligence Agency head? At the final 
open session Symington said it was. 

M'ilson later wrote the Senator: "M'hilc, in my opinion, 
my testimony and theirs is in general accord as to facts, 
it certainly docs not surprise me that differences of opin- 
ion have developed. In fact. I consider it normal for 
divergent opinions to exist whenever individuals express 
their honest views on complicated and important matters 
and have different degrees of responsibility." 

Airframe Executive Pay Hit 

Rep. Edward Hebert (D.-La.), chairman of the House 
Armed Services Investigating Subcommittee which re- 
cently completed a study of the major airframe firms 
(AW July 23, p. 28), later reported lie was "stunned" 
at the executive salaries paid by some of the smaller firms. 

"The President of the U. S. and his Cabinet and the 
White House staff do not have an executive payroll the 
size of a few of these smaller companies," Hebert de- 
clared, “and I think those companies had better take a 
good look at themselves or the house will fall down." 

— Washington staff 
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Charges Hurled at British Air Industry 


Alleging greed, lethargy, incompetence in com- 
panies, former Gloster test pilot criticizes Javelin. 


By William Coughlin 

London— Britain's aircraft Industry 
was charged last week with greed, in- 
efficiency, incompetence and lethargy 
by the former chief test pilot of Glos- 
ter Aircraft Co. 

The attack is contained in a newly 
published book by Squadron Leader 
W. A. Waterton, who was discharged 
by Gloster in 1954 after seven years 
with the firm. Title of the book: 

"The Quick and the Dead." 

It is the most severe criticism of the 
British aircraft industry ever made pub- 
lic, attacking not only the industry in 
general but Gloster Aircraft and its 
development of the delta-winged Jave- 
lin interceptor in particular. 

Tested Javelin 

Waterton was test pilot of the Jave- 
lin during much of its early develop- 
ment. Trie aircraft, which first flew 
in November, 1951, went into squad- 
ron service with the Royal Air Force 
this year after a long scries of delays 
due to development difficulties. The 
subsonic Javelin still is flown under a 
number of flight restrictions on both 
speed and aerobatic maneuvers. 

Waterton charges in his book that 


Gloster designers and technicians ig- 
nored his recommendations for changes 
in the Javelin and produced “endless 
excuses” as to why alterations could 
not be made— “excuses that were al- 
ways a defense of the design office and 
the works.” 

“I was anxious to correct anv flaws— 
or as many as could be spotted— before 
the Javelin went into production,” 
Waterton says. “I might have saved 
myself the trouble, for even when the 
plane was little more than a design it 
became obvious that my complaints 
were a waste of breath.” 

Gloster Reply 

Gloster has replied that Waterton’s 
allegations are not substantiated by the 

Waterton charges that the British 
aircraft industry: 

• Lacks the incentive of real private 
enterprise and is virtually nationalized 
in all but name and distribution of 

• Operates “back alley garages” in com- 
parison with its American counterpart 
and lacks the stretch presses, milling 
machines, shapers, drop hammers and 
even small power tools needed to pro- 
duce modem aircraft. 


• Has failed to plow back the huge 
profits of the past 10 years into equip- 
ment and facilities, is still producing 
airplanes by methods almost identical 
with those of 1 5-20 years ago and has 
fallen far behind in "aerodynamics. 

• Pays too low wages and is plagued 
with employes “who haven’t done a 
decent dav's work in years.” 

“They "(the companies) revolt at 
paying two competent experts 50 
pounds each per week yet cheerfully 
pay 1 0 incompetents 1 5-20 pounds to 
muddle along and accomplish noth- 
ing," Waterton says. 

'Tight and Smug' 

He charges that British aircraft firms 
are sitting "tight and smug" on the 
basis of guaranteed profits which they 
will not plow back due to fear that the 
industry will be nationalized if a Labor 
government returns to power. Instead, 
as quickly as possible, they arc “getting 
all they can.” 

Waterton’s charges drew front page 
headlines in British newspapers and 
Gloster has issued a statement terming 
the book "a profusion of petty and 
malicious detail.” 

Eric Greenwood, who preceded Wat- 
erton as chief test pilot at Gloster and 
who now is publicity' director for the 
firm, has issued a personal statement 
condemning Waterton for "harrowing 
self dramatization, sensational slanders, 
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half truths and flaunted betrayals. 

"It may be that the British aircraft 
industry and its airplanes to which 
many of us have been proud to devote 
our lives-necds vigorous and honest 
critics,” Greenwood says. "Squadron 
Leader Waterton,- although lie has 
chosen the role of critic, lias failed ir- 
revocably to inspire our respect. He 
used his knowledge of aviation affairs, 
gained in positions of highest trust, to 
pursue his grudges in the press for more 

"Until today we have felt it best to 
keep silent, to wash the mud off as best 
we could, and certainly not to stoop to 
throw it back.” 


Waterton makes these charges 
against the Javelin: 

• Controls of first Javelin prototype 
were so "hopeless" that they horrified 
him. He asserts that they were virtually 
immovable at more than half spcccl 
even with two hands. 

• Controls of second Javelin were 
worse than those of the first prototype 
"especially the elevators which had ex- 
tra weights on their noses in the hope 
of presenting a recurrence of the plane's 
flutter." 

• Initial Javelin wing fell down badly 
on high useable Mach number and difi 
not produce the required turning abil- 
ity at high altitude. (It was replaced 
with the present cranked wing with 
reduced leading edge sweep.) 

• Aircraft carried an inadequate fuel 
supply for its mission. 

• Cockpit visibility remained poor des- 
pite his complaints about inadequate 

• Javelin prototype shook so violently 
on its first flight that he could not ex- 
ceed 150 mph. 

• First production aircraft was restrict- 
ed to under 200 mph. on its first flight 
because its ailerons were understressed 
and it was immediately grounded after 
the flight for aileron modifications. He 
said he was informed of the restriction 
by a designer who called him to the 
telephone as he was on his way to the 
ramp to make the flight. 

• Javelin exhibited dangerous tenden- 
cies toward reversing longitudinal con- 
trol near the stall, tightening into the 
turn, and pitching strongly noscup 
when flaps were extended. 

Waterton says the aircraft also was 
plagued with a host of other control, 
stability and engineering problems. 
Speaking of an early flying display he 
says. ”1 did not loop either then, or at 
the two Farnborough shows at which I 
flew the Javelin, for I should never have 
had the strength to pull it out of a 

He charges that the faults he pointed 
out were ignored for reasons of politics, 
production and business, and asserts 


Farnborough Safety Questioned 

The pilot who flew the Gloster Javelin in two SBAC displays says "it is a miracle 

Waterton charges in his book that the rivalry between British companies forces 
pilots to go far bevond safetv limits in demonstrating aircraft and is turning Farn- 
borough into a “Roman holiday." 

He revealed a near disaster at Farnborough in 1947 when, flying a Gloster 
Meteor, he misjudged a low level loop and almost plowed into the crowd. This is 

"Reefing up from a screeching dive, I shot upwards and over the top of the loop, 
not at 150 mph., but at 200. Added to that I did not pnll back on the stick hard 
enough initially and was doing around 300 while still partially inverted-and accelerat- 
ing rapidlv as I screamed nose down towards the ground only a couple of thousand 
feet below. 

"I could feel the seven tons of Meteor heaving and shuddering under me, partially 
stalled. 

"Then I could sec clearly again: the railway line, a helicopter, rows of parked cars, 
the vast crowd with heads instinctively ducked. As tlicv rushed towards me I thought: 
this is it. 

“Numb with fear, I held on. pushed out a bit of flap to get more, lift— and waited 
for it. But the Meteor responded. Her downward mush was arrested and she 
leveled out. I climbed again, badly frightened. . . . 

"I learned later that I skimmed the ground at about 10 ft., shaking the parked 
helicopter and half hidden by the dust cloud 1 raised." 


that as a test pilot he was little more 
than a "stooge’' for the sales, publicity, 
commercial and design departments. 
Waterton says he was once told by 
senior RAF officers at the Ministry of 
Supply not to be too critical of the 
Javelin because they wanted it in scrv- 

In its rebuttal to Waterton’s charges, 
Gloster says “in view of the damage 
which could be done to the national as 
well as the company's interest by Squad- 
ron Leader Waterton’s reference to the 
Javelin, it must be made clear that the 
aircraft with which he was familiar were 
vastly different from the aircraft now 
being delivered for RAF service. Prac- 
tically all the test flying of direct value 
to the aircraft now in service and most 
of their modifications have been car- 
ried out since his dismissal.” 

The company says Waterton was 
dismissed because lie showed a marked 
disinclination to continue the necessary 
research flight testing of the Javelin. 

"It was decided that this testing 
could be speeded up and conducted 
more thoroughly under a new chief test 
pilot,” the firm says. “The wisdom of 
this decision has since been amplv 

Waterton says in his book that when 
USAF Colonels Richard Johnson and 
Pete Everest flew the second Javelin 
prototype they confirmed his reports of 
its deficiencies. 

'Coincided Opinions' 

"It was a tremendous satisfaction to 
me that their impressions of the plane 
and its defects coincided exactly with 
my own,” Waterton says. “The faces 
of the designers were a study as thev 
listened to the Americans’ criticisms. It 



William A. Waterton is aviation cor- 
respondent for the London Daily Express. 
Waterton joined Gloster Aircraft as chief 
test pilot in 1946 and flew experimental 
jet prototypes and production aircraft. 
He did all" of the initial flight testing of 
the Javelin delta-winged all-weather 
lighter and the Canadian Avro CF-100 
all-weather lighter. 

He began his flying career in the Royal 
Air Force flying Hurricanes to cover tile 
Dunkirk evacuation in 1940. He also 
served in the Transatlantic Ferry Com- 
mand, the Spitfire Mark VII High Alti- 
tude Squadron, and Fighter Command 
Weather Flight. In comparative trials 
for Fighter Command he flew almost 
every type of American, German. Italian 
and British fighter. He was a member of 
the RAF High Speed Flight that brought 
the world speed record to Britain in the 
late forties with the Gloster Meteor. 
Waterton has also written for Aviation 
Week (AW June 20, 27, and July 11. 
1955). 
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was obvious that they had not believed 
a word I had written in my reports, but 
here were two impartial airmen re- 
peating virtually everything I had said. 
Yet incredibly when the Americans left, 
their complaints were airily dismissed 
for the most part and things continued 
as before.” 

The former test pilot comments on 
his dramatic crash landing of the Jave- 
lin prototype after its elevators came off 
in flight — that the Gloster staff would 
have been happier if he had bailed out 
without bringing back the aircraft and 
its recording instruments. 

"Certain boffins and designers never 
quite forgave me for bringing back the 
bent plane as conclusive evidence,” he 

Gloster comments, "We feel every- 
body will regret Squadron Leader Wat- 
erton's deplorable suggestion that we 
wished to have the aircraft's records 
destroyed in his crash landing of the 
first prototype Javelin.” 

Watcrton was awarded the George 
Cross for saving the only Javelin proto- 
type then in existence. 

In one of his most serious charges. 
Watcrton alleges that failure to heed 
his recommendations led to the death 
of his assistant, Peter Lawrence, in the 


crash of a Javelin prototype. Lawrence 
was killed while ejecting from a stalled 
aircraft that “dropped almost vertically 
like a brick at more than a mile a min- 
ute with very little forward speed." 

"As a result of the accident," Water- 
ton says, "the firm altered the flaps. It 
was little consolation to me that it took 
the death of my Number One to effect 
modifications that my talking and re- 
porting had been unable to achieve 
since the airplane’s earliest flights.” 

Gloster says Watcrton's account of 
the episode is "a distressing distortion 
of the recorded facts." The firm says the 
later modification based on Watcrton’s 
suggestions had nothing whatever to 
do with the cause of Lawrence’s acci- 
dent and would not have prevented it. 

Terming many of Watcrton’s state- 
ments "untrue or ridiculous” Gloster 

“We are confident that the many 
thousands of pilots of the RAF and 
foreign air forces who have flown our 
aircraft over the past 40 years will be 
able to assess the true value of Squad- 
ron Leader Watcrton's insinuations 
that we have conspired among ourselves 
and with government departments to 
foist unsatisfactory or dangerous ma- 
chines upon them." 


Moss Probe Would Abolish OSI, 
Says Ross ‘Confused’ in His Job 


By Katherine Johnsen 

Washington— The House Govern- 
ment Operations Committee last week 
denounced the information policies and 
practices of the Department of Defense 
as "the most restrictive and . . . most 
confused” within the government. 

In an interim report issued after a 
study of government information prac- 
tices, the committee also urged the 
abolishment of the Commerce Depart- 
ment’s Office of Strategic Information 
which, it said, was "unable to justify” 
its existence. The office was established 
in November, 1954, to control non- 
security information. 

Robert T. Ross, Assistant Secretary 
of Defense for Legislative and Public 
Affairs, was singled out for specific 
criticism in the report. 

Pointing to Ross' testimony that his 
office is "the sole agency” for the release 
of defense information (AW July 16, 
p. 25), the committee commented: "Ac- 
tually, his office has little more than 
the authority' to rubber stamp informa- 
tion the various services have decided to 
release. He admitted he has no authority 
to release information the Army, Navy 
or Air Force has decided to withhold; 
and in many cases his office never learns 
of such negative decisions. 


“Mr. Ross’ claims of authority, his 
later denial of such authority, and his 
even later reassertions left the commit- 
tee as confused about the functions of 
his office as Mr. Ross himself apparently 

The study by the subcommittee, 
which is headed by Rep. John Moss 
(D.-Calif.), will be resumed this fall 
with particular emphasis upon Defense 
Department policies. 

OSI Denounced 

Regarding the Office of Strategic 
Information, the committee said the 
agency has "been unable to justify (its) 
existence . . . cither for the purpose of 
restricting unclassified information from 
within the government or controlling 
unclassified information from outside 
the government." 

The committee pointed out that the 
office of Assistant Secretary of Defense 
for Legislative and Public Affairs was 
authorized in 194S to prevent inter- 
service rivalries from breaking into the 
public prints, and then noted: 

"That it has failed in this primary 
mission is amply proven by the recent 
public outbreak of the so-called propa- 
ganda warfare between the services.” 

The committee also said that De- 
fense Secretary Charles Wilson’s 1955 


directive requiring that defense infor- 
mation be "constructive,” “again de- 
signed largely to still service rivalries” 
has similarly failed to fulfill its purpose. 

"At the same time, this order has 
been used to deny to the press and the 
public various kinds of information 
that have nothing to do with national 
military security* 

'Scared' of Press 

On military information personnel, 
the committee observed that "they arc 
’scared to death’ of the press and prefer 
to avoid all contact with reporters lest 
they sav something that may end up 
as a black mark in their records, 
permanently retarding their military 

Public information sendee in any of 
the three military services, the commit- 
tee said, is "a dead-end street, generally 
leading to retirement long before flag 
officer status is reached.” 

"Except on those rare occasions where 
they receive the strong personal backing 
of the heads of their particular branch 
of the military establishment, officers 
who do find themselves in public in- 
formation posts also find themselves 
continually stymied: they have no au- 
thority' to free information that others, 
far removed from the press and from 
the public’s desire for information, 
deem it necessary to withhold." 

The report protested that the De- 
partment of Defense and the three 
services arc classifying documents at 
such a fast clip, "that the Pentagon 
may some day become no more than 
a huge storage bin protected by triple- 
combination safes and a few security 
guards. 

"Millions of documents each year arc 
being added to the Defense Depart- 
ment’s classified files, and only a small 
fraction arc being declassified.” 

The committee added that the Presi- 
dential order stipulating that classified 
documents bear a date or event for sub- 
sequent declassification "is being al- 
most totally ignored. Unless some op- 
erative system of declassification is 
developed in the near future, we may 
find ourselves completely walled off 
from our past historical achievements 
as well’ as from future progress in basic 

The committee also urged that ex- 
perienced scientists be attached to 
every major U. S. Embassy to report 
on foreign scientific developments and 
to facilitate exchange of scientific in- 
formation. It added: 

"Except where matters of military 
security arc involved, the reports of 
these attaches should be given the 
widest dissemination so that American 
scientists can be kept abreast of world 

Viewing the over-all picture on gov- 
ernment information, the committee 


AVIATION WEEK, July 30, 1956 



concluded that "slowly, almost imper- 
ceptibly. a paper curtain has descended 
over the Federal Government. Behind 
this curtain lies an attitude novel to 
democratic government— an attitude 
which says that we. the officials, not 
you, the people, will dctenninc how 
much you are to be told about your own 
government." 

Congress Acts on 
Aviation Measures 

Washington— Congress, in the rash 
to wind up its session, has acted on 

• Alaska-Hawaii Lines. Action w'as com- 
pleted on legislation directing the Civil 
Aeronautics Board to give permanent 
certificates to intra-Alaska and intra- 
Hawaii airlines. The measure has been 
sent to the White House. A Senate- 
approved bill authorizing permanent 
certificates for U. S.-Alaska carriers was 
blocked by the House Commerce Com- 
mittee. 

• Ministers' Travel Cost. Legislation 
permitting airlines to grant free or re- 
duced travel rates to ministers of re- 
ligion on a “space available” basis has 


been sent to President Eisenhower. 

• Travel Tax. Legislation removing the 
10% tax on airline travel to the Carib- 
bean, Central America. Mexico, Hawaii 
and Alaska, as of Oct. 1 . also has been 
sent to the President. Only points 225 
miles or more outside U. S. borders 
would be exempted. Foreign travel to 
Europe and other points on the globe 
already is exempted as an aid to U. S. 
carriers in competing with foreign lines. 

• Defense Secretaries. Legislation au- 
thorizing each of the military services 
to appoint an additional assistant sec- 
retary was passed by the House but 
killed bv the Senate Armed Services 

• Alcohol. The House passed a measure 
banning alcoholic beverages on airline 
flights, but the prospect for Senate ap- 
proval was dim. 

• Prototype Testing. Legislation au- 
thorizing SI 2.5 million for the testing 
of new types of commercial aircraft by 
the Civil Aeronautics Administration 
was passed by the Senate and approved 
by the House Commerce Committee, 
with the likelihood that the House also 
would approve it. The measure revives 
legislation which was enacted in Sep- 
tember, 1950, and expired in Sep- 


tember, 1955. The new measure would 
give CAA five more years in which to 
request funds for prototype testing. 

• Re-Equipment Financing. Legislation 
permitting subsidized air carriers to set 
aside earnings from the sale of equip- 
ment for re-investment in new equip- 
ment— without having the earnings 
deducted from their subsidy allocations 
—was passed by the Senate by a wide 
margin and approved by the House 
Commerce Committee. It ran into the 
determined opposition of Rep. John 
Hcsclton (R.-Mass.) on the House 
floor, however, putting its enactment 
in doubt. 

• Foreign Agreements. Senate Com- 
merce Committee approved legislation 
that w'ould restrict the President's au- 
thority over international route cases 
and require airline industry participa- 
tion in the negotiations of bilateral 
air agreements with foreign countries. 
Under the measure, the CAB decision 
on territorial route cases w’ould be final. 
On foreign route cases, the President's 

ow'er to over-ride the Board would 

e limited to “national defense" and 
“foreign policy” aspects. 

If passed, it faces a possible Presi- 
dential veto. 
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CAB Warns of Potential Collision Toll 


By L. L. Doly 

Washington— As its investigators 

robed the worst mid-air collision in the 
istory of U. S. Airlines, the Civil Aero- 
nautics Board last week issued a detailed 
analysis of such accidents over the last 
eight years. Its conclusion: the "poten- 
tial fatality toll” is rising steadily. 

In its review, the CAB reported that 
226 persons lost their lives in a total 
of 127 collisions between 19-18 and 
1955. Another 128 persons were killed 
in the mid-air collision of United and 
Trans-World Airlines’ airliners over 
Grand Canyon on June 50. 

The report, issued as a warning to 
pilots and traffic controllers, pointed 
out that 1955 was the worst vear for 
air collisions since 1948, with a 51% 
increase over 1954. There were 21 in 
1955, 16 in 1954. In 1948, there were 
50. 

Failure to observe other aircraft was 
described as the chief cause of the col- 
lisions. Carelessness accounted for 40 
of the total, misjudged distance for an- 
other 17. Other facts brought out in 
the report: 

Danger Points 

• Visual Flight Rule conditions pre- 
vailed in 117 of the total collisions dur- 
ing the eight-year period. All but three 
of the collisions took place during day- 
light hours. 

• Most collisions occurred while air- 
craft were in a terrific pattern or while 
making a landing. 

• Collisions are most likely to occur 
over airports at altitudes of between 
1,000 and 1,500 ft. 

Of the 127 accidents, 60 brought 
about one or more fatalities. A total of 
119 aircraft were destroyed, another 98 
received substantial damage. There was 
only minor damage in 55 incidents. 

A total of 1 22 private pilots were in- 
volved in the collisions. Commercial 
ratings were held by 60 of the pilots, 
19 were qualified with air transport rat- 
ings, 28 were students and 19 were mili- 

Therc were two cases in which the 
pilots possessed no license. 

Visibility was in excess of three miles 
in 125 of the accidents, but sun glare 
was considered a factor in 10 of the 
collisions. Several instances were re- 
ported where crews failed to exercise 
normal caution and alertness in heavy 
traffic areas. 

In one collision between a Cessna 
140 and a Lockheed 749, the Cessna 
pilot had an unobstructed view. The 
pilot of the Lockheed could have seen 
the Cessna by slightly shifting in his 


Cause of this collision which re- 
sulted in the death of the Cessna pilot 
and passenger was attributed to lack of 
caution. 

The report included a study of the 
type, configuration and coloring of the 
airplanes involved. But according to 
Ben W. Ashmead, of the CAB’s Bu- 
reau of Safety Investigation, collisions 
can seldom be charged to these factors. 

There arc exceptions, however, a col- 
lision in 1955 at Belmar, N. }., was 
caused by the failure of a pilot to see 
an aircraft landing below him because 
of the plane's white coloring which 
blended with the snow-covered ground. 

In 22 accidents reported, some type 
of clearance had been issued. Twenty- 
six collisions were in control areas, 16 
in control zones under the direction of 
a control tower. A total of 61 of the 
aircraft were equipped with two-way 
radio, but only 25 were following a 
flight plan at the time of the collision. 
Airline Collisions 

Ninety-six of the accidents involved 
private aircraft only. There were 16 col- 
lisions between private and military 
airplanes. Air carriers collided with pri- 
vate aircraft in 1 1 incidents and two 
mid-air accidents involving military and 
transport airplanes were reported. 

Two collisions between airliners oc- 
curred during the eight-year period for 
an all-time total of four collisions in this 
category. 

Of the 1 1 mid-air collisions between 
an airliner and private aircraft, only one 
was fatal to the occupants of both air- 
craft. In 1955, over Covington, Ky., an 
executive DC-5 entered the Cincinnati 
traffic pattern without clearance or po- 
sition report and collided with a TWA 
Martin 202A. There were 17 fatalities. 

In one accident, the collision be- 
tween an Eastern Airlines DC-4 and a 
P-58 fighter over Washington in 1949, 
all the fatalities were aboard the air- 

Of the remaining collisions in this 
group, two were non-fatal and seven 
caused injury or death to the occupants 
of the private aircraft. 

One of the two collisions between 
airlines involved an American Airlines 
Convair 240 and a United Airlines 
Convair 540. The accident occurred in 
1955 at 11,000 feet over Michigan 
City, Ind. 

Both airplanes landed without inci- 
dent and there were no injuries to 
passengers or crew of cither flight. 

The other collision in the air-carrier 
category' took place in 1951 over Oak- 
land, Calif. Two DC-4s, both operated 
by non-schcdulcd airlines, collided dur- 
ing simulated (hooded) instrument ap- 


proaches to the Oakland range. The 
two aircraft were observed on a converg- 
ing course at the same altitude and no 
evasive action was taken by either 
crew. One of the DC-4s landed safely, 
but the other crashed on a highway. 
Buzzing Takes Toll 

Among the accidents caused by care- 
lessness, buzzing took its toll. In one 
instance, a Navy pilot buzzing a small 
airplane pulled into a climbing turn 
and collided with a DC-5 cruising at 
level flight near Chesterfield, N. J. in 
1949. The occupants of both aircraft 
were fatally injured. 

Most of the accidents charged to mis- 
judged distance took place during land- 
ing and takeoff. In one instance, how- 
ever, two planes collided in mid-air 
w'hile motion pictures were being taken 
of one airplane from the other. A close 
formation flight of three Aeroncas ended 
in a two-way collision in 1955 near 
Louisville, Ky. , 

An outstanding example of an acci- 
dent caused by preoccupation in the 
cockpit occurred in 1955 near Hastings, 
Minn. Two Pipers collided when one 
pilot was busy computing ETA on his 
map and the other was engrossed in 
recording his time. 

Good Construction Helps 

Approximately 25% of the accidents 
occurred directly over the airport. Nine 
collisions happened at altitudes of less 
than 10 feet. There were 18 collisions 
between 1,000 and 1,500-ft. One acci- 
dent was recorded at 11,000 feet and 
another at 9,500 feet. 

While pilot skill was responsible for 
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most safe landings following collisions, 
airplane construction was a major factor 
in preventing esen more tragedies. An 
Acronca landed safety in Wyandotte, 
Mich, with its right gear slashed off 


Washington— Flight restrictions that 
would impose speed limits and require 
two-way radio equipment on all aircraft 
operating in high-densitv traffic areas 
are being urged by the Air Coordinat- 
ing Committee as a result of a year-long 
survey which ends tomorrow. 

The study was conducted by the Air 
Traffic Control and Navigation Panel 
of the ACC in the Washington High 
Density Air Traffic Zone (HDATZ) in 
order to bring about safe and more- 
efficient movement of traffic. 

In its “final action” report, the ACC 
proposed a continuance of the Wash- 
ington trial on a permanent basis. The 
agency also recommended that the 
Administrator of Civil Aeronautics es- 
tablish rules "at the earliest possible 
moment” that would: 

• Designate areas in addition to Wash- 
ington areas as high-density zones. 

• Set a speed limit for all aircraft 
operating in these zones. 

• Establish communications require- 
ments that would include “at least” 
two-way radio contact with control 


and the engine mounts broken. Al- 
though the engine was separated from 
a Cessna in a collision, a student pilot 
maintained control of the aircraft and 
landed safely at Harrison, N. Y. 


• Prohibit VFR flights in the higi 
density zones when visibility is bclo\ 
certain- minimunis. 

Washington Plan 

A speed limit was set at 180 mph. 
in the Washington HDATZ during the 
one year trial period. VFR flights were 
prohibited when visibility was less than 
one mile and all aircraft were required 
to maintain two-way radio contact with 
the control tower. 

A special task force was created for 
the purpose of monitoring the experi- 
ment at the three airports included in 
the Washington zone, National Air- 
port. Bolling Field and Anacostia Air 
Base. The project was designated Spe- 
cial Working Group 8. Commercial, 
military and private operations were 
covered in the study. 

The ACC report concluded that the 
tests demonstrated the value of the 
restrictions and urged that the program 
be expanded. It has recommended that 
the CAA take immediate action on its 
various proposals in order to “avoid con- 
fusion that might result from discon- 


tinuous procedures at Washington." 

The agency also called for positive 
control of all traffic regardless of 
weather, although it admitted that 
"limitations of the existing air-traffic- 
control system would impose serious 
restriction’s” on traffic flow. 

During the trial, several pilots re- 
ported " near-misses.” The ACC com- 
mented that "this came with no sur- 
prise for it was not expected that rules 
which did not provide positive separa- 
tion of traffic by air-traffic control could 
eliminate the total near-miss problem.” 

Least controversial of all HDATZ 
rules was that dealing with the speed 
limit. While all pilots did not always 
abide by the restriction, most agreed 
it offered a better opportunity to ob- 
serve and avoid other traffic. Out of 
584 pilots questioned, 511 indicated 
they could comply with the speed limit 
with no trouble.’ 

Pilot Response 

Some pilots found it difficult to main- 
tain the speed limit during descent. 
One pilot said the restriction "hampers 
the movement of traffic and penalizes 
the faster aircraft." Another wanted the 
restriction “to be law all over the 
country.” 

There was little disagreement over 
the need for two-way communications 
between aircraft and the Anacostia. 
Bolling and Washington National con- 
trol towers. Slight controversy arose 
over when communications should be 
established. One member of the moni- 
toring group said "pilots do not report 


Speed Limits, Two-Way Radios 
Urged by ACC in Critical Zones 



French Team Flies Mysteres 

Aerobatic team of the French air force flies Dassault Mystcre IV transonic fighters. Formation is a standard exhibition team box although 
the angle of the photograph makes it look more like two two-planc echelons, 
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Greater Avionic Reliability Asked 


until they reach the HDATZ boundary, 
thereby creating a hazard” because they 
arc in the traffic pattern before being 
slotted into position. 

Another pilot was criticized for call- 
ing in 30 miles from the zone. 

The ACC reported that poor voice 
technique was responsible for some 
communications difficulties. In other 
cases, it said, inferior quality of receiv- 
ing and transmitting equipment caused 
some disorder. Apparent lack of under- 
standing of the elementary' principles 
of radio operation was another com- 

The majority recognized that radio 
interception of traffic information is no 
"fool-proof" procedure, but most felt 
any traffic data was much better than 


Communications Saturation 

There were a number of cases re- 
ported of communications saturation 
due to frequency congestion. A few 
reports were filed on tower radio mal- 
function because of interference from 
police radio frequencies. One frequency 
was periodically congested by radio calls 
to airports outside the Washington 
lhgh-density area. 

The visibility restriction was the most 
controversial of all HDATZ rules. Op- 
ponents termed it unnecessary because 
of its minor effect. Proponents called it 
a definite safety factor and many felt 
that the one-mile requirement is too 
low and should be made three miles if 

The ACC report said the minimum- 
visibility regulation offers Washington 
traffic controllers little relief because 
“visibility less than one mile” is seldom 
encountered. 

One pilot reported, however, that “for 
once I felt that I wasn’t going to over- 
take someone or be overtaken” because 
of the minimum visibility ruling. Nu- 
merous instances were cited involving 
the close proximity of aircraft because 
of restricted visibility due to smog or 

Visibility Problems 

One observer commented that “a 
rule allowing tower controllers to sus- 
pend VFR during heavy traffic in bor- 
derline weather conditions would do 
more to create real safety in the 
HDATZ than the other rales put to- 

Another monitor’s report said: “At 
this writing, the visibility is 1 5 miles. 
The controller just had difficulty in 
exchanging traffic since he could not 
relocate a DC-4, eight miles south of 
the field, lost to view in haze. This 
sort of thing becomes very distressing 
when the visibility is only three miles 
. . . and is a compromise with safety 
when the controller is not within his 
rights to restrict VFR operation.” 


Washington— 1 The Defense Depart- 
ment, in an effort to obtain improved 
reliability and faster development of 
military electronics equipment, has is- 
sued a directive ordering that new sys- 
tems be proved before being ordered 
into mass production. 

The industry viewpoint as it studied 
the new order last week centered around 
two unknown factors that probably will 
determine its success: 

• How Army, Navy and Air Force will 
fix procedures for testing of pilot models. 
The armed forces have 90 days to estab- 
lish these practices. 

• Control exercised over production 
funds by Frank D. Newbury, Assistant 
Secretary of Defense for Applications 
Engineering. While the directive gives 
the armed forces the right to deviate 
from a procedure in cases of extreme 
urgency, Newbury always must be no- 
tified of the deviation. His office must 
approve obligation of production funds. 
Pilot Model Testing 

Industry representatives pointed out 
that the pilot model testing rcquirc- 

in a substantial lag between its delivery 
and final ordering of the equipment. 

The new directive (3222.1) is the 
result of common military complaints 
about poor reliability. This factor is of 
increasing importance in modern com- 
bat aircraft and guided missiles. The 
Defense Department said in part: 

"Because a significant cause of un- 
reliability of electronic equipment has 
been the initiation of quantity produc- 
tion before product design is matured, 
the procedure is intended to assure ade- 
quate design development and tests 
prior to the equipment's release to 
production. 

"Of particular significance is the re- 
quirement for pilot production of newly 
developed equipment and systems to 
verify the producibilitv of the design, 
to siipplv enough models to permit a 
statistically sound determination of sys- 
tems reliability and to provide the op- 
portunity to correct design deficiencies 
before quantity production for sendee 
use is commenced.’' 

Spearheading the Defense Depart- 
ment drive for better protection against 
failures and costly modifications was 
J. M. Bridges, director of electronics in 
Newbury’s office (AW Mar. 12. p. 249). 
His studies included work on Tacan 
and the AN ARC-21 transceiver, two 
cases where major programs were rushed 
through only to result in drawn-out 
programs to "debug” the equipment. 

This has resulted from the military 
necessity to "buy the old equipment or 
gamble on the new” and where the 
latter choice was made, costly correc- 


tion programs have been forced on the 
contractor and his customer. 

The new procedures to qualify elec- 
tronic equipment call for both tech- 
nical and functional evaluation. 
Technical evaluation includes engi- 
neering tests to detennine how the 
equipment meets performance require- 
ments. Models must be electrically 
and mechanically equivalent to the final 
production item. 

Other Tests 

Other tests are required to determine 
producibilitv and reliability. Full pro- 
duction methods and tooling must be 
used to produce a pilot quantity, the 
number depending on the size of the 
expected quantity order. 

An industry spokesman said last 
week that the most important factor 
in determining success of the new di- 
rective will be how well it is admin- 
istered by military procurement officials. 
He said the order will be helpful to 
manufacturers because swift final de- 
termination of a product’s suitability 
will let the manufacturer lay practical 
plans for production. 

Missing link in the new procedure: 
a good definition of reliability. The 
Defense Department is trying to draft 
one that will meet all requirements and 
it will be circulated to the industry in 
the near future. 

Congress Extends 
Renegotiation Law 

Washington— Congress has given 
final approval to a two-year extension 
of the renegotiation law. Expiration 
date for the measure is now Dec. 31, 
1938. 

The extension, which the President 
is expected to sign as a matter of 
course, makes these three changes in 
the renegotiation statute: 

• Firms with less than a SI million 
annual volume of government business 
arc exempted. Present floor is S500.000. 

• A two-year carry-fonvard of losses 
will be applied against profits. At pres- 
ent, losses may be carried forward and 
applied against profits for one year 

• Contract business with the Civil 
Aeronautics Administration and Na- 
tional Advisory Committee are ex- 
empted from renegotiation. At present, 
the contracts of 21 agencies are subject 
to renegotiation. The extension meas- 
ure narrows it to eight: Department 
of Defense, Army, Navy, Air Force, 
Atomic Energy Commission. General 
Sendees Administration, Maritime Ad- 
ministration and the Federal Maritime 
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Turbines to Double H-21 Capability 


Morton, Pa.— The Vcrtol H-21 heli- 
copter’s ton-mile transport capability 
per hour will be more than doubled by 
the installation of two General Electric 
T58 turbine engines. 

The 1,000 hp. units will replace a 
1,425 hp, Wright R1820-103 recipro- 
cating engine. The first two helicop- 
ters arc being equipped for the Army 
under a Sl.S million contract admin- 
istered by the Navy Bureau of Aero- 
nautics (AW Jan. 16, p. 23). 

Improved performance of the H-21 
will include a payload increase of 40 % . 
Cruising speed will be 150 mph., 30 
mph. faster than the present aircraft. 
In addition, Vcrtol says the hovering 
ceiling will be increased by “several 
thousand feet." 

Already working on Civil Aeronautics 
Administration certification of the pis- 
ton-powered H-21. Vcrtol President 
Don R. Berlin indicated last week that 
the company will make a strong bid for 
commercial sales of the newer version 
with T58 engines. The aircraft is in 
large-scale production and is the only 
one Vcrtol is presently building. 

In short-haul service with T58 en- 
gines, the H-21 could carry up to 22 
passengers. No figures have been given 
on scat-mile costs, but an aircraft of 
this type has been demanded by com- 
mercial operators to put helicopter 
shuttle service on a more sound finan- 
cial basis. 

Berlin said certification will be 
sought for the turbine-powered H-21, 
which will have multi-engine reliability 
and improved all-weather capability. 
Noise and vibration levels also will be 
reduced. 

A Vcrtol spokesman said the two 
engines will be installed in the rear 
and consume less space than the pres- 


ent engine. Placement indicates they 
will be, for the most part, aft of the 
present engine position, filling up 
former waste space in the tail. They 
will drive the main rotor shaft from 
a central point and be installed so that 
failure of one unit will not affect 
operation of the other. 

Improved servicing and maintenance 
features arc expected from simplified 
oil and ignition systems. 

Sikorsky Completes 
1,000th S-55 Model 

Sikorskv Aircraft last week completed 
its 1.000th S-55 type helicopter. The 
aircraft, undergoing flight test at Sikor- 
sky's Bridgeport, Conn., factory, will be 
delivered to the Marine Corps this week. 

Firm orders for the seven passenger 
helicopter, powered in commercial ver- 
sion by Pratt & Whitney R1340 engine 
and in military configuration by Wright 
R1300, indicate the S-55 will remain in 
production several more years, Sikorsky 

Type 173 Helicopter 
Delivered to BEA 

Bristol Type 173 twin-engine tandem 
rotor helicopter has been delivered to 
British European Airways for handling 
trials which arc to last several weeks. 
Bristol says delivery was the first of a 
multi-engine helicopter to an airline. 

Type 173, powered by 520 blip. Alvis 
Leonides piston engines, is one of two 
prototypes built by Bristol for research 
in the twin-engine, tandem rotor con- 
figuration. Three more prototypes are 
being built, and the first will be pow- 


ered by S50 blip. Leonides Major cn- 
gincs. ' 

Power installations, transmission sys- 
tems and rotors of the Type 173 are 
essentially duplicates of those used in 
the single-engine Bristol Sycamore, of 
which 100 have been built. Type 173 
is a forerunner of the Type 192, on 
order bv the RAF. and which first will 
be powered by Leonides Major engines 
and later by Napier Gazelle gas tur- 
bines. 

In the Type 173, the individual ro- 
tor gearboxes arc connected by a syn- 
chronizing shaft, running along fuselage 
roof, that keeps rotors in phase. En- 
gines are located below rotors, which 
rotate in opposite directions. 

Light Helicopter Is 
Ordered by British 

Saundcrs-Roc Skcctcr. a light heli- 
copter powered by a de Havilland Gyp- 
sy Major 200 four cylinder piston en- 
gine, is being ordered by Ministry of 
Supply for RAF Air Observation Post 

Though light helicopters have been 
used before by the services, this is the 
first time they have been made avail- 
able in sufficient quantity so that they 
can be employed as a piece of regular 
service equipment. Inlet-port fuel in- 
jection engine is rated at its maximum 
200 bhp. for periods up to an hour. 
Top speed of Skceter is 101 mph. 

News Digest 


Russian model airplane builders will 
enter competition with western enthusi- 
asts for the first time at World Cham- 
pionship Contest for powered models 
at Cranfield, England, on August 6. 
U. S. team will be unable to compete 
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in person unless last minute efforts to 
obtain sponsorship arc successful. Rus- 
sians. who hold many world model 
records, will be strong contenders, and 
under Federation Acronautique Inter- 
nationale rules, next year’s competition 
will be held in Russia if they win. 

Royal Norwegian Air Force has pur- 
chased 25 Saab 91B-2 Safir trainers now 
being built at Saab’s plant in Linkopiug, 


Invitations for bids to construct the 
academic complex of the Air Force 
Academy at Colorado Springs. Colo, 
will be issued August 21. F.xtcrior walls 
of six-story 220,000 sq. ft. structure will 
be made of glass, aluminum, marble, 
masonry and stucco. 

USAF contracts totalling S11.627.S60 
with Lockheed Air Service, Ontario, 
Calif., bring backlog to S30 million, in- 
clude IRAN (inspection and repair as 
necessary) of F-94 all-weather fighters, 
maintenance checks and modifications 
of RC-121D early warning versions of 
the Super Constellation, crash repairs 
on jet fighters and trainers, modification 
kits for WV-2 Navy early warning air- 
craft, construction of C-130 mobile 
trainers. 
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Douglas YC-121B powered by four 5550 h.p. Pratt & Whitney T-34 turboprop engines. 


How the Holley "hidden co-pilot” 


does two jobs with one 


handle control 



Throughout the entire oper- 
. , ational range of the new 
XJy*' Douglas YC-124B. engine 
d propeller gover- 

ordinated. This has always been a 
"two-handle” job but in this new 
airplane the job is done with a 
single control lever and the help 
of a Holley Power Control which 
functions like a "hidden co-pilot”. 
One of these controls installed on 
each 5550 horsepower Pratt & 
Whitney Aircraft T-34 engines 
automatically senses altitude, air 
temperature and speed and feeds 


the information to its nerve center 

3-diincnsional cams. These cams 
continuously interpret this infor- 
mation in terms of engine power 
which is automatically adjusted 
through precise metering of fuel 
by the control. 

The Holley Power Control not 
only coordinates the engine and 
propeller for all forward thrust con- 
ditions but also controls the vital 
reversing of thrust necessary to 
reduce the aircraft’s landing roll. 
Designed, developed and manu- 
factured by Holley, the "hidden 


co-pilot” is dependable, easy to 
service, compact and lightweight — 
four qualities that always dis- 
tinguish Holley aviation equip- 
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RADC flight evaluation tests prove: 

GILFILLAN AUTOMATIC GCA represents two 

outstanding advances in electronic navigation systems 
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CAPITAL Airlines Comet IVA will have seven feet clipped off wing, will be powered by Rolls-Royce Avon R.A.29 Engines. 


Capital Orders 14 de Havilland Comets 


U. S. airline purchases medium-range British jet; 
passenger flights are scheduled for January 1959. 


By Craig Lewis 

Washington— Capital Airlines last 
week made its second bid to the Bri- 
tish aircraft industry in its campaign to 
lead the U.S. jet equipment race with 
an order for 14 de Havilland Comet IV 
turbojet transports. 

With its S53 million Comet order. 
Capital probably will become the first 
U.S. airline to operate turbojet equip- 
ment, just as it was the first American 
carrier to use turboprop equipment 
when it introduced the Vickers Vis- 
count a year ago. 

Sale of the Comet to an American 
airline gives new vitality to de Havil- 
land's languishing sales program. Be- 
fore Capital ordered the British jet 
transport. British Overseas Airways Cor- 
poration was the only customer. BOAC 
has an order for 19 Comets. 

First Comet in 1958 

Capital’s President James H. Car- 
michael said the airline chose the Com- 
et because it best fits Capital’s opera- 
tion and because it will give the airline 
a transport that can compete with new 
turbine aircraft other U. S. airlines will 
introduce within three years. 

Carmichael said Capital’s introduc- 
tion of the Comet early in 1959 will 


maintain the airline’s lead position in 
the equipment race, placing it in the jet 
age six months to a year ahead of other 
U.S. carriers. 

'llie first Comet is scheduled for de- 
livery to Capital in November. 1958. 
Deliveries arc to be completed by De- 
cember, 1959. British Overseas Airways 
Corp. will get its first Comet in Julv, 
1958. 

Capital is arranging private financing 
for the Comet and for a recently-placed 
order for 1 5 more Viscounts. While no 
details of the financing were announced. 
Carmichael said no new equity financ- 
ing will be necessary and that Capital 


"hopes eventually to use all U.S. cap- 
ital." 

Tlic Capital president said he docs 
not expect any passenger resistance to 
the airliner despite the widely-reported 
disasters that grounded the Comet I 
in 1954. He said any shortcomings in- 
herent in earlier Comet operations have 
been offset by extensive research and 
redesign by de Havilland. The Comet, 
he added, is “without question the 
safest airplane we could operate.” 
Comet 4A 

Four of Capital's new transports will 
be the standard Comet IV; the other 
ten will be Comet lVAs, a clipped- 
wing stretched fuselage model designed 
to .adapt the Comet to Capital's special 
requirements. Both models will be pow- 


Comet 4A 


Passengers 

Engines. 4 Rolls-Royce Avon R.A 29 Jrl Engines 
Wmg Span 

74 

42.000 lbs. thrust 

... 10S It 
.... 1111 ft. 

Height 

Fuel Capacity 

Maximum l ake Off Weigbl 

281 h. 

10,380 U. S. gal. 
152.500 lbs. 

Crew 



up to 45,000 ft. 

Range (Full Passenger Load. 

2.900 miles 


40 
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c-red bv four Rolls-Royce Avon R.A.29 
turbojet engines. 

Capital's version of the standard 
Comet IV will carry 70 passengers in 
first-class service. The Comet IVA will 
have a wingspan seven feet shorter than 
the Comet IV and a 40-inch-longcr 
fuselage. 

The IVA will carry 74 first-class pas- 
sengers— 68 in two abreast cabin seat- 
ing and six in lounge seats. It will carry 
92 coach passengers in coach service. 

Carmichael said his company bought 
the Comet after deciding that the 
Douglas DC-8, the Boeing 707 and the 
Convair 880 would be economically un- 
sound for its particular routes. 

Before the Comet order. Capital had 
been interested in the Bristol Britannia. 
Carmichael said the airline decided to 
reject the Britannia since it would be 
only an interim step before the inevit- 
able purchase of turbojets. 

Tlic airline also looked at the French 
SNCASE Caravcllc. The airliner was 
not seriously considered, however, be- 
cause it has two engines, and Capital 
feels the U.S. public is sold on the idea 
of four-engine transports. 

Capital plans to put the Comet into 
sen-ice in January. 1959. two months 
after delivery of the first airplane in 
November. 1958. The airliner will be 
used initially on Washington-Chicago 
and New York-Chicago runs, two of 
Capital’s best routes. 

The airline already has had consider- 
able success with the Viscount on these 
routes and hopes to retain its position 
with early introduction of turbojet sen- 
ice. On the Washington-Chicago route. 
Capital carried 8,041 passengers in the 
first quarter of 1955. With the Vis- 
count serving the route. Capital in- 
creased this traffic to 24.123 passengers 
in the first quarter of this vear. 

Capital’s Comet IVA is a medium- 
range transport. The modification is 
designed to provide high speed per- 
formance cconomicallv at lower altitude. 
The IVA will cruise at 545 mph. at 
23,500 ft., and Carmichael said it 
probably will be faster than the large 
turbojet transports in elapsed time over 
short routes. 

Tire modification cuts the range of 
the Comet IV. but Capital’s short 
routes do not require long-range capa- 
bility. The IVA will operate from 6.000 
ft. ninways and will have maneuver and 
approach speeds similar to those of 
present large piston engine transports. 

Capital says noise will be no problem. 
De Havilland intends to install corru- 
gated jet-pipe nozzles on the aircraft, 
and quick takeoff and climb capabilities 
are expected to lower the noise level 
over built-up areas. Carmichael expects 
de Havilland to have both noise sup- 
pression and reverse thrust problems 
solved bv the time the Comet is deliv- 
ered in 1958. 


De Havilland will set up a spares store 
in the United States to service the 
Comets, and Capital’s supervisory and 
check pilots will train at the factory 
and in cooperation with BOAC. Capital 
had a similar spares and training ar- 
rangement with Vickers when it intro- 
duced the Viscount. 


A key factor in the scheduled intro- 
duction of the Comet on Capital's 
routes is certification of the new air- 
plane by the Civil Aeronautics Admin- 
istration. Carmichael said lie expected 
no difficult!- with certification. Three 
CAA officials will go to England August 
20 to start the certification process. 


British Would Finance Purchase 


London— If necessary British Govern- 
ment is prepared to guarantee loans to 
Capital for Comet financing, according 
to de Havilland. (London report on the 
Capital order was an Aviation- Week 
exclusive July 23.) 

"Since the Viscount deal with Vick- 
ers in which financing was arranged in 
this country,” de Havilland said, “suc- 
cess of Capital has enabled it to go to 
U. S. sources to obtain financing there 
for Comet. We believe quite clearly 
they can get financing in the U. S.” 

Any British backing would be handled 
through Export Credit Authority. Capi- 
tal also has agreement that British will 
repurchase first four Comet IVs after 
IVA has been delivered. Capital holds 
options on further Comets although 
de Havilland Managing Director A. F. 
Burke describes them as. "not firm.” 

Regarding other prospects lie said. 
"We don’t know whether they are hot 
or warm or cold, but we have a lot of 
deals under discussion.” BEA. which 
is planning to use jets on longer routes, 
is expected to place early Comet order 
although Burke would not comment. 

Regarding Comet's past troubles, 
Burke said development work has given 
company confidence that the problem 
has been solved. The company still is 
in the middle of a lot of test work. 

De Havilland will set up two asscmbly 
lincs, the first at Hatfield and the 
second at Chester. Seventy-five percent 
of production drawings already have 
been issued and tooling is under way. 

Some of the tools for Comet I can be 
adapted, but it is "fairly complete re- 
tooling job.” 

Fuselage has been beefed up with 
considerable window reinforcement and 
heavier material equivalent to ST 24 
will be used in construction. Slightly 
less Rcdnx will be used and partial skin 
milling will be employed. Comet II is 
now in shop having fuselage lengthened 
and wingtips cut off to make it acro- 
dynamicallv the same as IVA. It also is 
being fitted with R.A.29 engines. There 
will be no Comet IV prototype as such. 
Two Comet IIs each will be fitted 
with two R.A.29s and two R.A.26s to 
set as flying testbeds. 

First flight is scheduled for early 195S 
and production is expected to reach two 
per month by end of the year. De Havil- 
land is tooling for eventual one per 
week production. 


Rolls-Royce says R.A.29 has com- 
pleted 1 50 hr. test to CAA schedule. 

Thirty-two engines arc being built for 
bench, flight testing. Although some- 
what heavier than earlier engine, fuel 
consumption will be better. Stage has 
been added to front of compressor, mak- 
ing turbine three-stage against two in 
earlier engine. Engine performance 
figures arc still classified secret by Min- 
istry of Supply. There is no restrictive 
commercial arrangement on sale of this 
engine such as the one on the Dart. 

Capital order will soften political 
repercussions here of the announcement 
expected shortly that BOAC has de- 
cided to buy American jets for North 
Atlantic-a dollar expenditure which will 
require cabinet approval. BOAC will 
get at least four of its twenty Comets 
before Capital gets its first four. 

Airline Stock Outlook 
Shows Improvement 

The recent and substantial progress 
made by the nation’s airlines has 
brought the industry to a position where 
airline stock should begin to fulfill the 
optimistic market expectations of ten 
years ago. according to a report to in- 
vestors prepared by a leading broker- 
age group. 

Merrill Lynch, Pierce, Fenner and 
Beane has produced a survey of the 
airlines tracing the extraordinary growth 
of the airlines and painting an optimis- 
tic picture of future prospects for in- 
vestors interested in airline stocks. 

Noting that most airline stocks have 
"hardly been stellar performers" and 
have lagged far behind what would be 
considered good performance for growth 
stocks, the Merrill Lynch study added: 
“In view of the great strides which have 
been made in recent years, the airline 
shares should someday make up for lost 
time and fulfill the market anticipation 
of 1945-46.” 

Merrill Lynch said much of the re- 
luctance to invest in airline stocks is 
historical and stems from the heavy- 
losses suffered in the 1946-4S period. 
Shifting government policies, growing 
expenses and erratic earnings are cited 



The report concludes that the air- 
lines’ business potential is tremendous 
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and that the carriers have under- 
taken the expansion needed to satisfy 
it. Whether or not the airlines will be 
able to turn the traffic potential into 
handsome profits, Merrill Lynch said, 
depends upon management ability and 
government policy. 

The answer to this question lies in 
the future, the survey said, but "already 
some of the finest financial brains in 
the world are betting hundreds of mil- 
lions the industry is headed for smooth 
high flying.” 

Merrill Lynch feels the fact that 
much of the’ money for fleet expansion 
is coming from insurance companies 
is very significant. One reason cited for 
the confidence of the insurance com- 
panies is the expected long life of the 
jet. The fact that the jet transport is 
considered a 1 5-20 rear airplane is 
viewed as a stabilizing factor in the air- 
line equipment situation. 

Airline plans for financing their ex- 
pansion have “very' interesting connota- 
tions for shareholders,” according to the 

Merrill Lynch points out that the 
large carriers will rely heavily on debt 
and internal cash sources for new equip- 
ment with very little need of new 
equity. Thus, the carriers may double 
or triple in size in the next five years 


New York— The two largest passenger- 
carrying railroads in the country may 
be planning to abandon their first-class 
traffic to the airlines. 

New York Central Chairman Robert 
R. Young said last week that the rail- 
roads’ passenger operation "cannot 
much longer withstand the unfair com- 
petition of subsidized motor, air and 

Young was reacting to reports that 
New York Central and Pennsylvania 
plan to raise first-class fares about 50% 
to price themselves out of the market 
deliberately. The scheme, which would 
involve asking the Interstate Commerce 
Commission for the increases because of 
inability to meet airline competition at 
present levels, reportedly was discussed 
at a recent meeting of Eastern railroad 
traffic managers. Only Pennsylvania and 
New York Central are said to have 
endorsed the plan. 

Neither railroad would confirm or 
deny the report directly. Pennsylvania 
President James M. Shines, who has 
been quoted as saying, "I’ve just about 
given up hope as to the future of real 
long-haul passenger travel.” was. un- 
available for comment last Wednesday. 

A Pennsylvania spokesman said, how- 
ever, that the report was misleading and 
its conclusion "unjustified.” The rail- 
road, the spokesman said, denied "any 
fear of price increases injuring our pas- 


while the number of shares remains un- 
changed. 

In terms of growth, Merrill Lynch 
said the airlines have outstripped other 
growth industries. Compared to 1959, 
air travel has grown 30 times compared 
with a 1 5-fold increase for plastics, ten- 
fold for aluminum and eightfold for 
chemicals. In the transportation field, 
the airlines have outgrown the railroad 
and bus industries. 

The report found that the develop- 
ment of air travel as a mass transporta- 
tion medium is one of the most signi- 
ficant facts of recent airline growth. 
Recalling CAB Vice Chairman Joseph 
P. Adams’ statement that the industry 
ratio should be 80% coach service and 
20% first class service, Merrill Lynch 
observed that the ratio is moving in 
that direction and found that the air- 
lines are "excellent merchants of trans- 

Noting that there has been some 
concern over new competition recentlv 
created by the CAB, the survey said: 
"Experience has shown that the entry 
of new competitors into areas formerly 
served by one carrier has meant only a 
temporary diversion of traffic from the 
route pioneer. More important, it has 
usually resulted in much better develop- 
ment of the area’s traffic potential." 


senger business.” He pointed out that 
the Pennsylvania has SI billion invested 
in passenger facilities, is buying new 
passenger equipment, and is “exploring 
the possibility of reducing passenger 

But. the spokesman refused to con- 
firm or deny the reported 50% increase 
proposal, and would not say whether 
the “new equipment" would go into 
first-class or coach service. 

Young's statement did not touch on 
the fare increase, either, and a Pennsyl- 
vania official had "no comment” on 
the fare increase. Young cited govern- 
ment financing of "beacons and meter- 
ology service” as well as use of tax- 

program as among the unfair advantages 
enjoyed by the airlines. 

If all railroads in the Eastern district 
pulled out of the parlor car and sleeper 
passenger business, 8,514.000 passengers 
would be looking for other means of 
transportation, according to last year's 
figures. Total first-class business for 
U. S. railroads was 16,785.000 passen- 
gers. 

Revenues brought to Eastern division 
rail lines last year by the first-class pas- 
sengers totaled 5101,561,000, according 
to preliminary reports. For the whole 
U.S., the tentative total was S213.- 
503,000. Airlines had little comment 
on the report. 


Fate of Nonsked Lines 
Clouded by Ruling 

Washington-The fate of the non- 
schcduled airline industry is uncertain 
once more as the result of a U. S. Court 
of Appeals decision which questions 
the Civil Aeronautics Board’s decision 
to issue exemptions to the carriers for 
the new supplemental air carrier opera- 

Thc partial reversal of the CAB’s 
historic decision in the Large Irregular 
Case (AW, Nov. 21, p. 12) is a victory 
for the scheduled airlines and casts a 
shadow over the future of an industry 
which has been hampered by regulatory 
indecision in its ten-year history. 

1’he ruling by the U. S. Court of Ap- 
peals for the District of Columbia 
vacates CAB's decision in the Large 
Irregular Case after August 3 unless one 
of the parties moves for reconsideration. 
The Air Coach Transport Assn, plans 
to move this week for a rehearing and 

This latest turn in the fortunes of 
the irregular carriers came as the result 
of the violent objections of the sched- 
uled airlines to CAB’s decision in the 
marathon Large Irregular Case. After 
four years of litigation, the Board de- 
cided last November to establish a new 
class of supplemental air service for the 
irregular carriers. 

Under the new authority, the carriers 
were authorized to conduct unlimited 
domestic charter operations and cargo 
charter operations in foreign service. 
They also were authorized to operate 
ten scheduled flights a month between 

The scheduled carriers objected 
strongly to the ten flight provision and 
asked the Court of Appeals to review 
the CAB action. Now the Court has 
re l a ided the case to the CAB for fur- 
ther action. 

The Court accepted the CAB de- 
cision to establish a new type of air 
service, but it objected to the wav the 
Board did it. It said CAB failed to 
offer sufficient evidence to support use 
of exemptions to authorize the new 
supplemental service. 

To issue such exemptions, CAB is 
supposed to prove that it would be an 
undue burden on the irregular carriers 
to make them go through certificate 
proceedings to get their authority to 
operate as supplemental air carriers. 

Referring to CAB’s Large Irregular 
Case decision. Court of Appeals Judge 
E. Barrett Prettvman said: "There is 
nothing to indicate upon what facts or 
findings the Board based its conclusion 
that a requirement of certification would 
be an undue burden upon these car- 
riers. The opinion and the order leave 
us at a complete loss upon that sub- 
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Airline Helps Brazil Integrate Economy 
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By Peter Weaver 

Rio de Janeiro— One of the world’s 
largest route systems criss-crosses its way 
from civilization into the Stone Age 
and back out again. 

The 286,219-milc complex is the 
property of Corrcio Aerco National, a 
government-owned airline charged with 
spearheading Brazil’s attack to pry open 
its dormant, potentially-rich interior. 

Primary obstacle in the airline’s path 
when it began its all-out push into the 
interior less than 10 years ago was the 
imposing, almost-impcnetrablc Mato 
Grosso jungle. The jungle, which 
slashes across the center of Brazil, sepa- 
rates the coastal commercial centers 
from the river ports of the Amazon. 

Until CAN began its drive, commer- 
cial flights over the jungle were almost 
universally prohibited. Today, commer- 
cial airliners fly overhead on scheduled 
flights to Manaus and Boa Vista to the 
north, and the Mato Grosso is dotted 
with small, compact airstrips. 

To show just how far it has pro- 
gressed in its attack on the interior, 
CAN invited Aviation Week on a 
10-day flight that covered 9,000 miles 
and included 22 stops in 12 different 
states and federal territories. 

A typical airstrip was Xavantina, first 
jungle stop after the civilization of the 
coastal plains had passed. 

Xavantina’s 1,600-meter strip of 
crushed rock was initially cleared from 
the jungle by a 12-man expeditionarv 
force, who fought their way overland, 
cleared room enough to handle a Piper 
Cub and then pushed on to the next 
scheduled stop in the jungle complex at 
Xingu. 

Air force engineers and civilian labor- 
ers met their greatest challenge in the 
construction of Cachimbo. an airstrip 
set deep within the Mato Grosso. 

Shortly after leaving Xingu and still 
200 miles short of its goal, the expedi- 
tionary force found trees and under- 
growth impenetrable. Expeditionarv 
leaders ordered a light plane shipped up 
the river in sections aboard dugout 
canoes. It was reassembled and then 
flown out of the camp until it managed 
to locate a landing spot along a small 
clearing of sandy beach near the present 
site of Cachimlio. 

Later, it shunted in the necessary sup- 
plies and workers needed to clear a 
2,200-mctcr airstrip capable of han- 
dling four-engine aircraft. 

Also laid out were a rock-crushing 
plant, maintenance shops, a modem 
weather station, an automatic hydro- 
electric plant, stone houses for perma- 
nent and itinerary personnel and com- 
plete vegetable and animal farms. Every 


item of machinery and every animal for 
the farm was flown in by Douglas C-47. 

CAN now senes 600 communities 
and plans to build another 1 5 airfields 
and enlarge 52 of those already in op- 

Availability of this jungle com- 
plex has closed the flying time from Rio 
de Janeiro to Manaus from a coast-hug- 
ging journey of several days to seven 
hours non-stop and has encouraged Rcal- 
Acrovias to inaugurate a "down-the- 
ccntcr” schedule between Miami and 
Rio by way of Manaus (AW July 23, 
p. 46). Several other cargo and passen- 
ger-carrying airlines have followed CAN 
into the interior, serving cities and vil- 
lages where an airplane was virtually 
unknown 10 years ago. 

The Aviation Week flight from Rio 
included preliminary stops at Goianai. 
capital of the agricultural state of Goiza, 
and Aragarcas, CAN’s final brush with 
civilization before stepping off into the 
Mato Grosso. 

Although still outside the jungle, Ara- 
garcas is one of the Brazilian cities that 
hopes CAN can help it retrieve a half- 
forgotten, rubber-inspired past that has 
left it with a empty 40-room hotel and 
a modern, seldom used, hospital. 

Rumvays at Aragarcas arc hard- 
topped but only 1,200 meters in 
length. Goiania, already serviced by 


Rcal-Acrovias, Cruzeiro do Sul, VASP, 
Nacional and Loide Aero Airlines, is 
constructing a new airport with 2,500- 
meter runways to replace its present 
1,400-mctcr clay-and-gravcl strips. 

Another stop, Manaus, once a giant 
of the Amazon ports during the rubber 
heyday, is reviving economically under 
the twin influences of CAN and oil. 
The latter has provided the city with a 
new, 5,000-barrel-a-dav refinery and a 
modern hotel. 

Other stops included: 

• Porto Velho, CAN’S southwestern 
apex and an “ocean outlet" for Bolivia. 

• Cuiaba, capital of the mineral and 
agricultural shite of Mato Grosso. With 
new industries moving in (including 
U. S. Steel), Cuiaba is going through 
a small boom. Its airfield, opened in 
December, has a 1,600-meter strip. 

• Campo Grande, which has one of the 
largest all-paved airfields in South 
America (2,470 meters) and is served 
by VASP, Real-Acrovias, Panair do 
Brasil, Nacional, Cruzeiro do Sul and 

• Trcs Lagoas, agricultural supply de- 
pot for Sao Paulo. Serviced by Panair 
do Brasil and Nacional, Trcs Lagoas 
experienced a 25% increase in sched- 
uled airline traffic last year. 

(This is the second of two articles on the 
Brazilian airline, Correio Acreo Nacional.) 
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Airline Income and Expenses — May 1956 
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Pacific Air Traffic Grows; Olympics Help 



By Bcrnie Lang 

Los Angeles-Scheduled air carriers 
serving the Pacific area arc experiencing 
the heaviest vacation traific season in 
their history. Not only are they flying 
approximately one-quarter more passen- 
gers than in record-breaking peak 
months of 1955, but the heavy season 
is expected to extend beyond the vaca- 
tion months into November. 

One big reason is the Sixteenth 
World Olympic Games being held in 
Melbourne, Australia, calling attention 
to the whole Pacific area. Furthermore, 
one of the heaviest sectors of Pacific 
travel, the Mainland-Hawaii run, has 
thousands more visitors pouring into 
the islands, where new hotel construc- 
tion can take care of more tourists than 
ever before. Japan, too, is rapidly re- 
suming its postwar position as a travel 
center and expects to have more tour- 
ists visit the country this year than in 

Business Increase 

Along with heavy tourist travel there 
has been a steady increase of trade 
with the Far East and more and more 
businesmen arc traveling the Pacific 

To handle this anticipated traffic in- 
crease. the airlines have been adding 
weekly flights as fast as equipment be- 
comes available. 

Newest transport going into service 
in the Pacific is PAA’s DC-7C— “Super 
Seven Clipper." as PAA will call it- 
on the Mainland-Hawaii route late this 
month, and on Tokyo and other Orient 
routes after the first of the year. 

PAA forecasts a 20% increase over 
last year, when a total of 88,547 passen- 
gers was carried on Pacific routes in 
the months of June, July, August and 
September, according to H. F. Millcv, 
traffic and sales manager for the Pacific- 
Alaska division. 

PAA says that this summer will see 
the largest volume of Clipper service 
ever provided Hawaii in the airline's 
21 years of flying between the Main- 
land and the islands. Service between 
San Francisco and Honolulu has been 
increased from 15 to 20 flights weekly 
and between Los Angeles and Hono- 
lulu from 11 to 13 flights weekly. Also, 
18 extra-section round-trip flights be- 
tween Pacific coast terminals and Hono- 
lulu were provided during June to ac- 
commodate vacationers. Nearly all the 
special flights were set up for weekend 
periods. 

The airline is centering promotions 
around the introduction, this month, of 
the “Super Seven Clipper,” when flying 
time to Hawaii will be cut from the 
9-10 hr. of the present Boeing Strato 


Clipper to approximately seven hours. 
"Super Seven Clippers" will be combi- 
nation configuration, carrying both 
tourist and first class passengers on the 
same plane. With the new airliner, a 
total of 87,951 seat miles will be avail- 
able on PAA’s Pacific routes during the 
summer of 1956 as against 63,475 in 
the same period in 1955, 

Full Flights 

Northwest Orient Airlines has been 
running full flights to the Hawaiian 
Islands earlier than usual this season 
and predicts a continued high load 
factor into September. 

New transpacific service by North- 
west includes: 

• Addition of sixth flight between 
Seattle and Tokyo, through to Hong 
Kong (in conjunction with Hong Kong 
Airways), inaugurating DC-6B service 
between Tokyo and Hong Kong. The 
flight is an all-tourist service. 

• Addition of Super G Constellation 
service between Seoul and Tokyo. Two 
weekly departures now arc scheduled 
from Seoul on through service to the 
United States via Tokyo. 

Five of NWA’s six east bound trans- 
pacific schedules currently leave from 
Tokyo for Seattle via an operational 
stop only at Shemya, on the Aleutians, 
where the airline reopened an airstrip 
under a 10-year lease with CAA late 
last year. 

A sixth flight operates via Anchorage, 
making a direct connection to a sched- 
ule operating down Northwest’s “in- 


side” route via Edmonton, Canada, to 
Minncapolis-St. Paul. 

NWA is focusing its promotion 
around tours. During the first half of 
1956 NWA carried over 20 group tours 
to various vacation areas in the Pacific, 
including Hawaii. Japan, Hong Kong 
and the Philippine Islands. Its basic 
tour offering is the “Japan Airvcnture,” 
a three, five or seven-day independent 
or escorted tour of Japan. However, the 
main attraction is the Olympic games 
around which NWA, in connection 
with Qantas Airways, organized a “Pa- 
cific Olympiad Airvcnture." including 
the games and a tour of southwest 
Pacific and Orient countries. 

Offers 'Airventures' 

NWA, like PAA, points out that 
around-thc-vvorld air cruises are coming 
more and more into the limelight. 
NWA now offers two such “airven- 
turcs” giving the traveler a choice of 
first-class or tourist flights. 

United Air Lines, serving the Ha- 
waiian Islands from San Francisco and 
Los Angeles, anticipates a 25% passen- 
ger increase over last year’s summer 
months. UAL's well known Honolulu 
service has approximately 20,000 reser- 
vations on file for the 1956 season. 

Weekly available seats now total 
more than 1,600, three-quarters of 
which arc coach accommodations, on 
flights departing from Los Angeles as 
well as San Francisco. UAL has found 
that heavy traffic has warranted second 
sections to be operated. During June 
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Japan Air Lines Flies 
To Brazil in Tests 


Rio de Janeiro— Japan Air Lines DC-6B 
completed the fourth in a series of 
Tokyo-Brazil test flights which may 



CAB ORDERS 






XtSSSSc. 

lanta. Ga.. permission to intervene in the 

p "ss, s rtss, = „ »„ o», 

5&S5S&S 

S 



iiipE 

States Overseas Airlines' a 


Seaboard and Western Airlines' applica- 



B-45 Takes J75 Aloft, B-47 to Test Iroquois 





AVIONICS 



NEW USAF downward looking instrument can display variety of different navigation problems, including ILS approach (left) and 
GCI intercept (right). Configuration, one of several under consideration, displays information normally shown on four or more instruments. 


Instrument Design, Port II: 

USAF Goal: More Data, F ewer Instruments 


By Philip J. Klass 

Dayton— USAF's ambitious new look 
in cockpit instrumentation aims to 
eliminate 25% of the instruments a 
pilot must scan, yet provide more in- 
formation in a form much easier to 
assimilate (AW July 25, p. 62). 

To accomplish this, the Wright Air 
Development Center's Flight Control- 
Display Integrating Working Group 
has launched a basic study into just 
what information a pilot needs and 
how this information can most natur- 
ally be integrated and displayed. 

Basic Categories 

lake navigation information, which 
is displayed in bits and pieces on half 
a dozen different instruments. USAF 
studies showed that all navigation in- 
formation falls into one of the follow- 
ing basic categories: 

• Displacement from a desired course. 

• Bearing indication to a known posi- 
tion, cither fixed or moving. 

When reduced to these funda- 


mentals, it became apparent that even 
the most complex military navigational 
problem could be presented and solved 
as a triangulation problem. I lus has 
led to a single integrated symbolic 
horizontal situation display to com- 
bine the information now presented 
on four or more individual instruments. 
The single horizontal situation display, 
which bears a close resemblance to in- 
struments developed earlier by Collins 
Radio and Sperry Gyro, will replace: 

• Radio magnetic indicator (RMI). 

• Vertical pointer of ID-249 cross- 
pointer indicator, which now displays 
Tacan, VOR, or localizer on-course 
information. 

• Tacan/DME type distance indi- 

• Gyro compass (magnetic heading). 

• Data link command indicator. 

Collins and Sperry are developing 

slightly different versions of the new 
horizontal situation display and its as- 
sociated computer for WADC evalua- 
tion next spring. 

To visualize the versatility of the 


proposed downward look display, con- 
sider an ILS (instrument) approach 

and a GCI (ground controlled intercept) 
problem. (See photos, above.) Hie 
immature skeleton airplane at the cen- 
ter of the instrument represents own 
ship, and the moving compass card 
shows the plane's magnetic heading, 
both relative to the skeleton airplane 
and a top lubber line or index. 

• Instrument approach: The white 
(course) bar corresponds symbolically 
to the position of the ILS localizer 
beam relative to the aircraft. The bear- 
ing pointer (white arrow) along the 
peripherv shows the bearing to a 
Tacan, VOR, or other ground aid. 
Distance to the runway is displayed in 
digital fashion m the small window. 
As the aircraft approaches the localizer 
beam, the white bar moves closer to the 
miniature airplane on the dial. When 
the pilot turns onto the localizer, the 
white bar aligns itself with the minia- 
ture airplane's fore-aft axis. There- 
after any deviation of the airplane from 
localizer beam will cause the bar to 
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displace itself to the left or right. 
• Ground controlled intercept: For a 
GCI problem, the bearing indicator 
(white arrow) points to the target, ac- 
tuated by signals transmitted via data 
link from a ground radar-computer. 
The white course bar displays the tar- 
get's track, with the bar moving toward 
the miniature airplane as the point of 
interception is neared. 

Crosshair Display 

When this horizontal situation dis- 
play is mounted underneath the pre- 
viously described vertical situation 
display (AW July 23. p. 62), as shown 
at right, the planned interrelation be- 
tween the two becomes apparent. In 
addition to the previously described 
horizontal-line association of all instru- 
ments displaying information affected 
by changes m airplane pitch angle, 
there is a corresponding vertical-line 
association between the turn-steering 
needle on the pitch and bank display, 
the needle and ball turn indicator, the 
magnetic heading card, and the fore- 
aft axis of the miniature airplane on 
the plan position indicator. 

When the airplane is making good 
the steering commands called for bv the 
flight director, fire control system, or 
GCI. the vertical steering needle will 
be aligned with the line passing down 
through the plane's magnetic heading 
indication and the miniature airplane 
on the lower instrument. 

(This gives what Capt. R. C. Rob- 
son. in his June 4 column in Aviation 
Week called a natural crosshair system 
with attitude-type dispkys in a hori- 


zontal row. navigation instruments 
aligned vertically. Robson reported 
that several airline pilot groups have 
recommended such a layout for the new 
jetliners.) 

Chart Display 

As part of its integrated instrumenta- 
tion program, WADC is investigating 
techniques for displaying airplane posi- 
tion and heading relative to navigation 
charts to supplement for some applica- 


tions the symbolic horizontal situation 
display. The pilot, at present aircraft 
speeds hardly has time to unfold a 
navigation chart before he has outflown 
its coverage and must reach for an- 
other. Besides there is the problem of 
storing and handling charts in a 
crowded cockpit. 

Two types of map displays arc under 
investigation: 

• Optical projection system. A small 
portion of a large-area map is optically 
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projected in color from a small glass 
slide onto a 7 or 10 in. diameter screen 
of a cockpit indicator. A 3 x 4 in. glass 
slide can accommodate a map of tire 
entire U. S. The slide is servo-driven 
so that any desired portion of the map 
can be projected with two or more dec- 
rees of magnification for close-up or 
irgc area scrutiny. 

Superimposed on the projected chart 
is a immature airplane and grid whose 
heading relative to the chart is con- 
tinuously and automatically controlled 
to reflect the heading of' the actual 
airplane. (See photo, p. 49.) Move- 
ment of the airplane along its flight 
path, as established by a dead reckon- 
ing computer or other navigation de- 
vice, will cause movement of the 
indicator’s miniature airplane relative 
to the chart. 

A prototype model which Avion is 
building for WADC evaluation will 
permit either movement of the minia- 
ture airplane over a fixed chart or 
movement of the chart under a fixed 


miniature airplane to enable WADC 
to determine which type presentation 
is superior. 

• Closed circuit TV system. 

Here the glass slide of the chart is 
projected optically onto a small TV 
camera instead of directly onto a cock- 
pit indicator. 'Ilic TV camera will in 
turn feed a cathode ray tube type indi- 
cator. This permits the map to be dis- 
played on the same CRT used to 
display radar fire control and naviga- 
tion information, superimposing radar 
and chart information where desired. 
Another advantage is that the projec- 
tion system can be located away from 
the crowded cockpit. Disadvantages 
are the added weight and black and 
white presentation. Avion, which also 
is developing a TV map display system, 
estimates that in production the sys- 
tem would weigh no more than 45 lb. 
A prototype is scheduled for early de- 
livery for evaluation by WADC’s 
Weapons Guidance Laboratory. 

WADC has broken down the prob- 
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NEW USAF power plant display under consideration employs five basic instruments with 
moveable scales which arc automatically positioned to desired range of values for any 
‘particular flight mode. Pilot then adjusts controls to keep all pointers centered on scales. 
Deviation from optimum cruise altitude or Mach number is shown on lower instruments. 


AVRO 

AIRCRAFT 

offers 

opportunities for 
these people— 
with or without 
aeronautical 
experience: 


Mathematicians • Computer 
Programmers • Aerodynamicists • 
Metallurgical Technicians • Stress 
Engineers • Systems Engineers • 
Mechanical Engineers • Flight Test 
Engineers • Controls Engineers 

• Aero Thermodynamicists • 
Vibration & Flutter Engineers . Civil 
Engineers for: Structural Analysis, 
tests. Design • Computing Specialists 

• Draftsmen & Technicians 


Avro Aircrafi’s broad and diversified 
range of advanced aeronautical 
design projects gives engineering 
people unexcelled opportunities to 
utilise individual ingenuity, 

All aspects of Engineering at Avro 
employ the most up-to-date scientific 
techniques and modern facilities. 

engineering talent. As members of 
a progressive design team, more 
concentrated job responsibility 

responsible work now, on design 
concepts which represent the most 
advanced state of your art, should 


Write today to: 
EMPLOYMENT MANAGER, 
AVRO AIRCRAFT LIMITED, 
BOX 4004, TERMINAL 'A', 
TORONTO, CANADA 
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The AVRO CF-100, with its superior armament, search 
and fire control system is the most potent aerial de- 
fender operating with the North American continent's 
Distant Early Warning and other Radar defenses. 
Continuous development of the AVRO CF-100 through 
nine variants indicates its capabilities and versatility. 

The current rocket-firing Mark 5 is providing improved 
bomber interception performance at higher altitude. 


MEMBER: A. V. ROE CANADA LIMITED & THE HAWKER SIDDEIEY GROUP 




FUEL CELLS are 
tested as tracers and 20- 
millimeter shells fly into self- 
sealing tanks at Goodyear's 
lest facility at Wingfoot Lake, 
Ohio. Here jet fuels can be 
subjected to temperatures of 
— 110°E. tanks can be tested 
for vibration and "slosh” 
encountered in combat 


ROLLI -TANKER by 
odyear being towed away 


ing filled from collapsible 
PILLOW TANK brought in by 
truck. Each Roili-Tanker 
bolds 250 gallons of gasoline. 
Pillow Tanks by Goodyear 
have capacities up to 10,000 
gallons, while "pillow” 
weighs only 700 pounds! 


Meeting the challenge of 


handling fuels 


How Goodyear is finding new ways 
of keeping inflammable liquids on the move 
and under control — in the service of 
Aviation, Industry and Defense 

The challenge of handling explosive-prone liquids is 
one Goodyear met in 1920, when it developed the first 
successful bullet-sealing fuel tank for airplanes. 

Since that time it has delivered a host of advancements 
to meet the needs required of handling new fuels for 

Foremost among these have been new systems for 


supplying highly hazardous propellants to missiles and 
rockets, new means for transporting and supplying gas- 
oline to farms and remote construction sites, new col- 
lapsible cells for stowing fuel within the thin wings of 
jet aircraft. 

Today this pioneering continues with full vigor as the 
Aviation Products Division of Goodyear uncovers new 
ways to provide foolproof fuel systems for military 
vehicles, torpedo boats and high-flying jet aircraft — 
new concepts for delivering inflammable liquids where 
they are needed with maximum safely and economy. 


The facilities for this research and development, in 
Akron and Los Angeles, represent a vast investment— 
the key to unlocking knotty problems concerning the 
adverse effects by vibrations, extreme temperatures 
and other hazards on new and complex fuel handling 
problems. 


It could well be that the experience of the men who 
man these facilities could advance the completion dates 
of your project by months — if your problem is fuels and 
their handling. For information, write: 

Goodyear, Aviation Products Division, Akron 16, Ohio, 
j or Los Angeles 54. California. 


GOOD/YEAR 
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What’s special 
about these 
couplings? 


Look at the newest couplings for jet aircraft 
bleed air ductwork! Connect them, discon- 
nect them— again and again— they remain 
tight and dependable. Trouble-free perform- 
ance is a result of metal to metal seal, with 
no secondary sealing devices or compounds. 
No loose parts to get lost or damaged. 

Janitrol couplings save up to 40% in 
weight over conventional designs, yet they’re 
designed for continuous use at 250 psi at 
750°F. To make installation easy, clamp 
tightens on latching side; quick connects and 
disconnects can be made in hard-to-reach 
locations! Lock nut torque is only 35 in. lbs. 

They withstand corrosion, pressures, tem- 
peratures, surges, misalignment, and vibra- 
tion. Maximum design leakage is .01 cfm per 
inch of duct diameter. 

Seven sizes available now, from 1 'A " to 4"; 
special sizes and designs made to order. 

Janitrol aircraft couplings are a product of 
experience in aircraft air handling dating 
back to World War II. For full details and 
specification data write or phone your nearest 
Janitrol representative. 

Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, Columbus 
16, Ohio . . . District Engineering Offices: 
Washington, D. C., Philadelphia, Columbus, 
Ft. Worth, Hollywood. 

COMBUSTION SYSTEMS • HEAT EXCHANGERS • PNEUMATIC CONTROLS 
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1cm of displaying powerplant informa- 
tion into three categories of instru- 
mentation: 

• Power group, consisting of percent 
thrust, percent rpm.; exhaust tem- 
perature; oil pressure and nozzle 
position setting. 

• Cruise control, for indicating opti- 
mum altitude or Mach number for 

• Fuel management, showing fuel rc- 
maining. 

For power group functions, it is 
desirable to show the pilot his actual 
engine conditions and the desired, or 
optimum, values. The display of these 
two parameters is made more difficult 
because the optimum value will change 
with different operating modes during 
a mission. 


Powerplant Display 

To display power group functions, 
WADC plans to use rectangular in- 
struments. A moving pointer will show 
actual performance. (Sec sketch, p. 
50.) However the scale against which 
this pointer works will itself be mov- 
able. Tin's scale will be automatically 
set for the proper range of values dur- 
ing each phase of a mission: engine 
start, take-off, climb, cruise, and let- 
down. (In prototype models, the 
modes, will be selected manually by 
means of push buttons.) 

When all five powerplant param- 
eters arc at their desired values, all 
five pointers will be aligned in a 
horizontal string. Deviation of any 
one pointer from this horizontal string 
will alert the pilot that something is 
wrong. 

Signals to set the instrument scales 
will come from automatic computers. 
Two experimental engine data com- 
puters arc now under development for 
WADC by General Electric's Aircraft 
Instrument Department and Sperry 

Underneath the rectangular instru- 
ments, WADC proposes to mount 
three small circular gross-scale indi- 
cators to show percent thrust, rpm., 
and exhaust temperature. In addition 
to go ing the pilot trend type informa- 
tion, the small circular instruments 
will serve as standby units in the event 
of failures of the servo-driven precision 
indicators. 

WADC has let contracts to Norden- 
Kctav and Weston to develop the new 
engine instruments. 

A computer under development bv 
John Ostcr Manufacturing Co. will 
calculate optimum altitude or Mach 
number for obtaining maximum range 
in jet aircraft. (AW April 9, p. 51.) 
The computer's output will be dis- 
played on two rectangular instruments 
mounted below the power group. (See 
photo, p. 50.) 

Optimum range can be obtained 



under either of two conditions: 

• Varying altitude while maintaining 
constant Mach number, or . . . 

• Varying Mach number while hold- 
ing constant altitude. 

Mode of Operation 
lire pilot will select the desired 
mode of operation, then get an indi- 
cation of his deviation from the de- 
sired altitude or Mach number by means 
of a moving pointer. 

The pilot can set in the airplane’s 
disposable load (bombs, rockets, etc.) 
from which the computer will calcu- 
late the maximum possible range (if 
load were released) and the range based 
on current operating conditions. Both 
will be shown on small digital counters. 
If the present range figure shows the 


pilot can not reach his target, lie may 
decide to dispose of part of his bomb 
load to extend his range. 

Small circular instruments, contain- 
ing pointer and digital-counter type 
indicators, will display fuel quantity re- 
maining in individual tanks and' the 
collective total. 

Other Goals 

Although WADC's primary empha- 
sis has been directed toward integrat- 
ing flight and powerplant instruments, 
it plans to attack other miscellaneous 
cockpit display problems, including 
time functions, as time-to-go to inter- 
ception, to target, to landing, together 
with a variety of weapon readiness and 
control functions. 

WADC personnel emphasize that 
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Koehler, a pioneer in aircraft valves, filters 
and strainers exclusively, manufactures 
nearly 500 different aircraft products. Its 
affiliation with The New Britain Machine 
Company greatly expands Koehler facilities. 
Your inquiry and prints will receive prompt 
attention. Koehler Aircraft Products Com- 
pany, Dayton, Ohio. 


Almost every modern 
airplane relies on 
Koehler quality 


. . or in drain valves 

A wide range of ball or poppet types 
engineered to individual fluid or appli- 
cation requirements. 


in filters and strainers 

For the fuel, water and oil systems of 
most advanced modern aircraft. 


, in fuel level control valves 

For inflight refueling and fuel transfer 
applications. 


KOEHLER 


Aircraft Products Company 
A Subsidiary of The New Britain Machine Company 



the instrument configurations illus- 
trated are experimental. Simulator and 
flight tests during the coming year may 
dictate changes. However, to give a 
graphic demonstration of the space-sav- 
ing possibilities. W'ADC has superim- 
posed cardboard mock-ups of the new 
instruments over the cockpit panel of 
a USAF fighter-bomber. Result: 30% 
space saving. (Sec photos, p. 55.) 

ft also illustrates wasteful space 
utilization in the unchanged portions 
of the panel. 

Of equal importance, from a human 
engineering viewpoint, is that two basic 
integrated frames of reference, one 
horizontal and one vertical, would re- 
place a conglomeration of individual 
frames of reference. 

Flight information would be pre- 
sented to the pilot in terms of actual 
and desired performance, relieving the 
pilot of much integration, interpreta- 
tion and conversion of flight data lie 

Moving Tape 

Readability of instruments will be 
enhanced by the use of moving tape 
scales which can provide any required 
degree of accuracy, sensitivity, and 
range-of-valucs for any particular type 
aircraft. 

From the standpoint of use, individ- 
ual portions of the integrated display 
can be substituted for existing instru- 
ment groups without waiting for avail- 
ability of the entire panel display. 

The integrated display program has 
evoked tremendous interest and en- 
thusiasm among both airframe and in- 
strument company engineers, according 
to David Stockman, chief of WADC's 
Instrument Branch. Flight Control 
Laboratory. Instrument designers, 
whose initiative has long been con- 
strained by the requirement that any 
new instrument follow the basic con- 
figuration of its predecessor, can now 
unharness their design ingenuity. 


vk FILTER CENTER + 
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► Standardized MTI— Recent gains in 
moving target indicator performance 
and reliability may lead Rome Air De- 
velopment Center to standardize on 
one or two designs, provide MTI as 
government furnished equipment to its 
radar contractors. 


► New RTCA Standards-Minimum 
performance standards for airborne 
radio receiving and direction finding 
equipment operating in the 200-41 5 kc. 
band, prepared by Radio Technical 
Commission for Aeronautics, is now 
available in a 42-pagc report. Die re- 
port, identified as Paper S3-56/DO-70, 
prepared by RTCA Special Committee 
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58, is available at 40 cents per copv. 
RTCA’s address: Room 2030. Bldg. 
T-5, 16th &• Constitution Avc.. N. W., 
Washington 25, D. C. 

► Looking For Business?— Rome Air De- 
velopment Center is seeking additional 
potential contractors for its source files. 
Of 4,000 companies in the electronics 
field, only 500-600 have registered. If 
vour firm is interested, but not listed, 
contact Lt. R. D. Hynes, Unit RCBS, 
Rome Air Development Center, Rome, 
N. Y. 

► New Telemetry Band?— Congestion is 
becoming so bad in the present 21 5- 
235 me. telemetry band that the USAF 
is seriouslv thinking of moving to a 
new band' in the 1,000 to 2,000 me. 
region. 

► Tacan Data Link— AN/ARN-26 is 
the designation of the airborne Tacan 
receiver which incorporates added pro- 
visions of air-to-ground data link for 
automatically transmitting information 
on aircraft bearing, altitude, distance. 

► Too Many R & D DoIlars?-Defense 
Department may be impeding progress 
on important projects because R & D 
funds exceed supply of qualified tech- 
nical manpower. This possibility was 
voiced recently by Dr. Irving Wolff, 
vice president-research of Radio Cor- 
poration of America, speaking at the 
Conference on Industrial Research. Dr. 
Wolff recommended that the Defense 
Department establish long-term priori- 
ties for its R & D projects, cull out low 
priority programs to prevent siphoning 
off of limited manpower. 

► “Avionics Week”— Mayor Thomas 
D’Alesandro, Jr., of Baltimore has pro- 
claimed the week beginning October 
29 as "Airborne Electronics Week” in 
Baltimore. This coincides with the 
third annual East Coast Conference on 
Aeronautical and Navigational Elec- 
tronics to be held there Oct. 29-30. 

Device Stores Million 
Bits of Information 

A new miniature high-capacity com- 
puter “memory,” capable of storing 
nearly a million bits of information on 
a honeycomb clement only one inch 
square, has been developed by General 
Electric’s research laboratory. The novel 
honeycomb element is the heart of a 
cathode-ray tube type information stor- 
age device that employs familiar elec- 
tron beam writing and read-out tech- 

"The tiny storage element upon which 
information is stored consists of a thin 
glass sheet in which small holes have 
been etched and filled with small metal 


GE Develops Voltage 
Tunable Magnetron 

A new voltage tunable magnetron, 
whose frequency can be varied over 
a 2:1 range and which has a control 
electrode that permits amplitude or 
pulse modulation, has been developed 
by General Electric. The tube should 
find use in countermeasures, radar alti- 


plugs. When the electron beam is 
trained on a metal plug, it builds up a 
charge between this plug and con- 
ducting layers deposited on both sur- 
faces of the glass. (Sec photo, above.) 

GE reports it can etch 500 holes per 
inch, giving 250,000 individual storage 
cells per square inch. Because each cell 
can recognize at least 10 different levels 
of writing beam intensity, total cell ca- 
pacity can be increased to more than 
SOO.0OO bits. (250,000 times the log 
to the base 2 of 10). 

The honeycomb construction tech- 
nique provides glass insulating barriers 
between adjacent cells which reportedly 
solves the problem of leakage or "smear- 
ing" between adjoining cells in previous 

Die technique, developed by GE’s 
Dr. Harold R. Day, also eliminates prob- 
lems of registration and provides an ex- 
tremely rugged structure, making it 
suitable for airborne use. GE suggests 
that its new storage tube could be used 
in radars to provide TV-type bright dis- 
plays or to permit coversion of radar 
data for narrow bandwidth transmission. 


meters, FM communications and test 
equipment. 

GF. is tooling up to produce a line of 
the new tunable magnetrons for the 
ultra high frequency band, and expects 
to apply the same techniques to tubes 
for the super high frequency region. 

In the new tube, developed by GE’s 
Research Laboratory' under Signal Corps 
sponsorship, variations of anode voltage 
produce practically instantaneous and 
linear changes in tube frequency, GE 
says. Die tube’s new type of grid con- 
trol and electron injection reportedly 
eliminates the requirement for careful 
regulation of cathode temperature in 
earlier voltage-tunable magnetrons. The 
tube employs a novel cathode design 
in which the emitter is placed outside 
the RF section of the tube. This re- 
portedly reduces the detrimental effects 
of back bombardment to give longer, 
life and better reliability. 
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Expansions, Changes 
In Avionics Industry 

Hughes Aircraft Co. has purchased 
the Santa Barbara (Calif.) Research 
Center, its first such acquisition. The 
new addition, which is active in infra- 
red research, will continue in its present 
location. 

Other recently announced expan- 
sions, mergers and changes in the 
avionics industry include: 

• AC Spark Plug Division of General 
Motors has started construction of a 
new 225.000 sq. ft. plant near Milwau- 
kee’s General Mitchell Airport to be 
used for defense electronic production. 
The new plant will increase AC's total 
floor space to nearly a million square 
feet. 

• International Business Machines 
Corp. will build a new 150,000 sq. ft. 
laboratory at Kingston, N. Y. for its 
Military Products Division, starting 
later tliis year. 

• Consolidated Electrodynamics Corp., 
Pasadena, Calif., has acquired Elec- 
tronic Industries. Inc., of Burbank. The 
new acquisition, which specializes in 
etched circuitry, will become a CF.C 
subsidiary, but will retain its present 
name and activity. H. F. Colvin. CEC 
president, also is president of the ttew 
subsidiary; George B. Clark becomes 
v.p. and general manager. 

• Synthetic Mica Corp., Caldwell 
Towtrship, N. J., will build new addi- 
tion to its Research Development 
Center, doubling present floorspace. 

• Farnsworth Electronics Co., a divi- 
sion of Intcrnatronal Telephone & 
Telegraph Corp., has formed a Pacific 
Division following acquisition of 
Bennett Products Manufacturing Co. 
of Palo Alto, Calif. 

The new division will continue 

and connectors and also will serve as 
base for expansion of Farnsworth's 
light electronic component production 
and instrumentation. Vinton D. Carver 
has been named v.p. and general man- 
ager of the Pacific Div. 

• Hycon Eastern. Inc., Cambridge. 
Mass., has acquired 7,000 sq. ft. of addi- 
tional production space and reports that 
it expects to add another 11,000 ft. 
shortly for production of crystal filters. 

• Telemeter Magnetics, Inc., Los 
Angeles, has moved to new quarters at 
2245 Pontius Avc„ which will give 
company 24.000 sq. ft. of facility when 
new addition is completed in October. 



Printed Circuit Kit 


Printed circuit do-it-yourself kit contains all 
materials for making etched circuit boards 
in 30 minutes. Kit includes drawing pen 
and etch resistant ink. etching powder. 10 

Corp., Glen Cove, New York. 

• BJ Electronics has moved its four 
Pasadena, Calif, plants to new location 
on Newport Avc., Santa Ana, Calif. 

• Electric Regulator Corp., Norwalk, 
Conn., has acquired the regulator busi- 
ness formerly handled by Burlington 
Instrument Co., purchased by Texas 
Instruments. Inc. earlier this year. ERC 
will immediately start producing the 
"Synchrostat" voltage regulator origi- 
nallv manufactured bv Burlington. 

• Cal-Tronics Coq.„ Los Angeles, maker 
of electronic test equipment has 
formed a new division to be known as 
Foto-Etch Circuits. New company will 
develop and produce printed circuits 
on prototype and production basis. V . 
G. Weigel is named general manager. 
Foto-Etch Circuits' address: 2631 
Southwest Drive, Los Angeles. 

• Stromberg-Carlson. division of Gen- 
eral Dynamics Corp.. has formed new 
Electro-Acoustics Research Group for 
work in the field of underwater sound, 
ultrasonics, and application of informa- 
tion thcorv to analvsis of speech sounds. 
Frank H. Slaymakcr. former chief 
engineer of the Special Products Div., 
will head new group. 

NEW AVIONIC 
PRODUCTS 


Semiconductors: 

• Miniature silicon rectifiers, Type 
TJ-A. are available with peak inverse 
voltage ratings from 50 to 400 v„ with 
maximum forward current ratings of 
200 ma. at HOC. Complete specifica- 
tions arc available in Bulletin TE-1351. 
Manufacturer also announces TL series 
of silicon rectifier stacks, with voltage 


ratings up to 5,100 v. rms and current 
ratings up to 10 amps. Units are avail- 
able for single, three, or six-phase power 
supply circuits. Bulletin TE-1342 gives 
application data. Transitron Electronic 
Corp.. Melrose 76, Mass. 

• Miniature silicon rectifiers, Types 
1N537 and 1N538. hermetically sealed 
with axial leads, arc rated for 250 ma. 
at HOC, but can deliver up to 750 



Products Dept., Syracuse, N. Y. 

• High frequency germanium transis- 
tors, diffused base type GA-53233. with 
alpha cut-off frequencies of 400 to 600 
me. and power dissipation ratings of 



• Germanium transistor, P-N-P junction 
Tvpe 2N200, has common emitter cur- 
rent gain of 45, can dissipate up to 350 
nnv. at 75C. Bulletin TE-1320 gives 
application data. Transitron Electronic 
Corp., Melrose 76, Mass. 

• High power silicon rectifier, rated 100 
amps, 200 volts, weighs only 5 lb. and 
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occupies i cu. ft. Unit will handle 
20 kw. with an efficiency better than 
98%, according to manufacturer. Boguc 
Electric Mfg. Co., 52 Iowa Ave., Pater- 
son 3, N. J. 

Components & Devices 

• High temperature precision potenti- 
ometers, rated for operation over tem- 
perature range of —55 to 150, 175 or 
22 5C, arc announced by Fairchild Con- 
trols Corp. New line includes wire- 
wound pots in both single and multi- 
turn types rated for continuous duty, 
J to 4 watts at 125C, with derating 
at HOC. Also included are metal film 
rotary and trimmer pots for use at 
HOC, 175C, and 225C. For further 
information write Fairchild Controls 
Corp., Components Div., 225 Park 
Ave., Hicksville, N. Y. 

• High temperature precision pot, 
Model 875T, rated to 200C, measures 
i in. dia., has linearity of 0.5% or 
better and resolution as high as 0.06%. 
Unit is rated 2 watts at HOC, with 



derating above. Pot can be supplied 
with taps and up to six ganged sec- 
tions are available. G. M. Giannini & 
Co., Inc., Electromechanical Div., 918 
East Green St., Pasadena 1, Calif. 

• Silicon power rectifiers, available in 
nine different models for operation at 
temperatures up to 170C. Forward cur- 
rent ratings range from 250 ma. to 50 
amps, with peak inverse voltage ratings 
of 71 to 300 v. Application data is 
available from Federal Telephone & 
Radio Co., Components Div., 100 
Kingsland Rd., Clifton, N. J. 

• Servo motor, low inertia size 1 5, for 
115 v., 400 cps use, can be operated 
over temperature range of —60 to 
120C. No-load speed is 5,000 rpm, 
stall torque, is 1.5 in.-oz. Basler Elec- 
tronics, Inc., Highland, 111. 

• Frequency sensor, designed to close 
a set of contacts at a designated fre- 
quency which is adjustable over a mod- 
erate range. Type RY-429, for example, 
can be set to operate at any frequency 
between 350 and 450 cps. Unit oper- 


ates from 115 v., 250 to 1,000 cps 
power, over temperature range of —55 
to 125C. Contacts arc rated 3 amps, 
come in 3PDT arrangement. Unit is 
hermetically sealed. Electronic Spe- 
cialty Co., 5121 San Fernando Rd., Los 
Angeles 39, Calif. 


• Subminiaturc regulated d.c. power 
supplies, employing magnetic ampli- 
fiers, are available in variety of sizes and 



ratings, from 5 v. for strain gage and 
transducer operation to 550 v. for regu- 
lated plate supplies. Arnoux Corp., 
Dept. AW-5, Box 34628, Los Angeles, 
Calif. 

Microwave Devices 

• Ferrite isolators, employing field dis- 
placement resonance absorption tech- 
nique, with isolation to insertion loss 
ratios as high as 500:1 are available in 
new line, custom designed to require- 
ments. Model 165-1 A, for operation 
at 8.S kmc., is rated 50 watts average 
power, 25 db. isolation and 0.25 db. 
insertion loss. Unit weighs only 12 oz. 
Insertion length is 1.9 in. Kearfott Co., 
Inc., Western Div., 253 Vinedo Ave., 
Pasadena, Calif. 

• X-band ferrite circulator, Model 601, 
with front-to-back ratio approaching 
300:1, operates over frequency range 
of 8.5 to 9.6 kmc. Isolation is quoted 
at 30 db. minimum, with insertion 
loss less than 0.2 db., and return loss 



of 30 db. minimum. Input VSWR 
is 1.2 maximum. Company says that 
other configurations will be available 
soon. Microwave Development Labora- 
tories, Inc, 92 Broad St, Wellesley 57, 
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USAF Air Defense Command to get first Starfighters 


NEW GENERAL ELECTRIC J79 
GIVES ADC’s LOCKHEED F-104A 
SUPERSONIC CLIMB RATE. 
HIGHEST OPERATIONAL CEILING 




Progress Is Our Most Important Product 


When the first Lockheed F-104A Starfighters join the 
Air Defense Command, ADC will receive an outstand- 
ing interceptor for operation at both low and high 
altitudes. Powered by General Electric’s light-weight 
J79 jet engine, the Starfighter can fly as fast as a 
16-inch shell. It has a ‘maximum ceiling’ above that 
of any other aircraft. 

These General Electric J79 features help make the 
Starfighter’s performance possible. 

• Develops more thrust per pound than any other 
turbojet in its power class. 


• Is highly efficient at both sub- and supersonic 

• Has light-weight construction for steep climb-speed 

• Unique design innovations for high altitude opera- 

Already in production for the Starfighter, the J79 is 
today being tested for still newer weapons systems — 
soon to be announced. General Electric Company, 
Cincinnati 15, Ohio. us-s 


RAPID J79 DEVELOPMENT was ac- 
complished at General Electric 
through advanced engineering and 
test methods. The J79 went from 
drawings to test cell in 18 months. 


“WRINGING OUT” THE J79 in special XF4D flight F-104A ROLL-OUT. General Electric’s 
tests at Edwards AFB in late 1955 helped speed Jay Wethe, Neil Burgess, Gerhardt 
the engine’s development program. Weeks before Neumann congratulate Joe Ozier, 
installation in Lockheed’s F-104A, the General Lockheed test pilot, during roll-out 
Electric J79 was ready-to-go, proved in flight, ceremonies at Palmdale. California. 


GENERAL 



ELECTRIC 
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Cartridge, Old Standby, Expands in Use 


New York— An old type of auxiliary 
aircraft power source, the cartridge, is 
expanding into new, diversified uses, an 
Aviation Week survey reveals. Some 
airplane makers are more in favor of 
the explosive powerplant than are 
others. 

With one exception, each of the air- 
frame manufacturers questioned said 
that they contemplated or were engaged 
in research or experimental programs 
aimed at extending the use of CAD 
(cartridge-actuated devices) into untried 
fields. (Units arc also called explosive- 
actuated devices, and ballistics-actuated 
devices.) 

Development Program 

Hercules Powder Company, Inc., a 
major supplier of the explosive car- 
tridges, is itself in the middle of a de- 
velopment program to make the devices 
smaller, more environmental resistant. 

Impetus to their use in aircraft was 
given by a recent CAD development 
program sponsored by the Air Force 
and carried out at the Pitman-Dunn 
Laboratories of Frankfort Arsenal for 
the Ordnance Corps. 

It resulted in the design and fabri- 
cation of various cartridge-actuated de- 
vices as standardized aircraft items. 
With the growing acceptance and need 
for CAD, organizations as the Ameri- 
can Machine & Foundry Co. have been 
assigned to CAD projects. AMF’s Me- 
chanics Research Department, in Chi- 
cago, which has its own Ballistics Re- 
search Department at Colorado Springs, 
Colo., has been active in the research 
and development for CAD used on sev- 
eral modem combat aircraft. 


Fighters to Bombers 

CAD, which rarely have deviated 
from seat ejection and engine starting, 
are being asked to do more jobs on 
single-seater fighters. The devices arc 
also moving into larger aircraft which 
carry several crew members, and are 
consequently taking on more complex, 
often multiple-cycle duties. (Forms of 
CAD have been used for such jobs 
as blowing belly-slung bombs away from 
single-engine dive bombers to make 
sure they cleared the propeller arc and 
in the form of explosive attachment 
bolts to salvo externally-carried stores.) 

Current CAD applications, as cited 
by AMF, fall under these four cate- 
gories: 

• Thrusters, used to position crew seats 


immediately prior to ejection, stow gear 
as control columns or radar bomb 
sights away from the ejection path 
where they might injure a crew mem- 
ber, and unlock the canopy. 

• Removers, which jettison the canopy 
(or similar protective structure) in the 
proper ejection sequence. 

• Catapults, which eject crew members 
from the aircraft. 

• Initiators, which serve, in effect, as 
pneumatic switches to operate other 
CAD items such as seat separators and 
safety belt rcleasers. 


Because CAD has to provide escape 
means for several crew members in a 
bomber, it necessarily has to perform 
more and increasingly complex jobs. 
Among the system's new requirements 
are that CAD initiation be possible 
from several points in the plane and 
by several crew members. Equipment' 
stowage problems prior to ejection be- 
come more difficult because of the in- 
creased number and types of units to 
be moved in many different parts of the 
airplane. 

AMF's Mechanics Research Depart- 
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Klimp Clamps on Crate 

Packer is clamping the lid on a clcatcd 
bos using Klimp, a new spring-steel clamp 


ment proposes these newer applications 
for CAD: tip tank, bomb and stores 
emergency ejection; emergency land- 
ing gear extension; emergency fire ex- 
tinguisher pressurization; drag chute re- 
lease. and aircraft launching. 

Here arc additional proposals— and 
comments— made about CAD by various 
airframe manufacturers: 

• Douglas. 

Aside from the conventional CAD 
applications of canopy jettisoning, seat 
ejection and engine starting. Douglas 
secs a quantitative increase of CAD. 
The Navy has a growing requirement 
for cartridge assistance for releasing 
externally-mounted stores. CAD wifi 
also be used to release internally- 
mounted stores because of difficulties 
encountered in obtaining proper release 
into high speed slip streams. 

• North American. 

Experimental work on CAD for uses 
other than the conventional has been 
under wav for some time. Beginning 
with the F-100C. CAD is being used 
to eject forcibly drop tanks which, 
when empty, tend to cling to the air- 
plane. Two cartridge-actuated pistons 
on each tank force the tank down and 
away from the pylons. 

Experimental work is being con- 
ducted in the use of CAD to start 
high-speed motion picture cameras. Car- 
tridge operation is particularly desir- 
able when the cameras are used for 
instrumentation tests because the device 
gives a faster start, which is so impor- 
tant in filming rapid sequences. 

North American Aviation’s human 


factors group has done considerable in- 
vestigative work in the use of CAD in 
connection with pilot ejection. 

• Republic. 

Generally, CAD is useful anywhere 
in an airplane where a job has to be 
accomplished quickly and with a high 
degree of reliability. It is the smallest 
power pack man has yet devised for use 
on aircraft. 

It can be put to such one-shot, 
emergency uses as blowing loose ex- 
ternal stores, extending landing gear 
or flaps or even applying brakes. By 
using several cartridges, CAD can per- 
form multiple operations, as recharging 
several guns several times each. 

• Convair. 

CAD (here called ballistics-actuated 
devices) arc excellent to operate seldom- 
used, one-shot emergency items which 
you have to have in a hurry. However, 
Convair has some reluctance to use 
CAD because of the ever-present danger 
of the device starting a fire. Since 
Convair aircraft usuallv incorporate high 
pressure air systems, the company pre- 
fers to use non-flammable pneumatics 
to do jobs other companies are giving 
to CAD. 

A test program currently under way 
at Convair is to use CAD to get rid of 
spin chutes after recovery. 

• McDonnell. 

The company divides CAD into two 
catcgories-cquipmcnt uses and arma- 
ment uses. Under equipment uses 
come: radar stowage and canopy re- 
lease prior to ejection: ejection; scat 
belt disengagement and harness release 
after ejection. Armament uses include: 
use of explosive or frangible bolts to 
jettison Fibcrglas cocoon from missile 
installation prior to missile launching; 
jettison missile from rail in case of mis- 
fire; jettison external stores pylon; and 
emergency release of spin chute at high 
altitudes. 

It appears there may well be ex- 
panded uses of CAD in future military 
aircraft, , 

Boeing did not specify any particular 
application. 

• Lockheed. 

Nothing of an uncommon nature 
is being done here with CAD currently. 
Small, Powerful & Reliable 
Those who advocate CAD like it 
because the cartridge provides a lot of 
reliable power in a small package. 

AMF listed these attributes of the 
device: 

• Performance is reliable and reproduc- 
ible. 

• Cartridge provides a lot of power, yet 
is small. 

• Energy is readily available. 

• Little niaintencncc is required. 

• Cost is low. 

• Component design is simple. 


• Operation is relatively insensitive to 
temperature. 

• No significant deterioration occurs 
during long storage periods. 

CAD applications also extend to 
guided missiles where they arc used 
in many classified applications. One 
known use is to perform switching 
jobs normally done by much bigger 
and heavier solenoids. 

Lightweight Seat Has 
Adjustable Width Legs 

London-Three lightweight, adjust- 
able width aircraft passenger seats arc 
under development by Microccll Air- 
craft division of Microccll, Ltd., Lon- 
don. 

One unit, a standard, berthable twin- 
scatcr, is in production; the other two- 
twin- and triple-seat tourist units-arc 
in prototvpc form. On all three seats, 
leg width may be adjusted laterally to 
conform to varying scat track spacing. 

In the standard scat, Fiberglas is used 
for the back and arm framework, and 



BERTHABLE twin-scat unit is in production. 



SLEEPER BERTHING 


DIAGRAM shows how berth make up. 



ARROWS indicate where legs adjust. 
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aluminum for the scat frame. The scat 
proper is supported on a nylon base. 
The back can be adjusted from 16 to 
68 deg. from the vertical and may be 
fully reclined to form a berth. The 
seats may be converted into double 
berths when centers range from 39 to 
50 in. The seats arc equipped with 
adjustable leg rests. 

The double units weigh 67 lb., can 
withstand 9Gs facing fore or aft, and 


have been approved by the British Air 
Registration Board. Price is approxi- 
mately S850. 

The tourist scats will be in produc- 
tion in a few months. The threc-seater 
weighs 60 lb. and costs about $625. 
The two-seater weighs 42 lb. and will 
sell for approximately $425. Both 
units have scat widths of 174 in. and 
a back adjustment range from 12 to 
40 deg. from the vertical. 


Boeing Produces New Air Starter 


An improved compressed air starter 
unit which develops 210 air hp. for 
starting large jet engines and checking 
out aircraft pneumatic and air condi- 
tioning systems is being produced by 
the Industrial Products Division, Boe- 
ing Airplane Co. 

The unit, designed for the Air Force, 
is available to commercial jet trans- 
port operators. 

The 375 lb. machine is made up of 
a Boeing-developed, single-stage com- 



pressor driven by a Boeing 502-1 IB 
gas turbine. 

Design simplification over the pre- 
vious Model 502-7D resulted in reduc- 
ing the number of basic engine cast- 
ings from 18 to 7, elimination of nine 
outside pipes and 46 plumbing fittings 
in the oil system, and cutting the im- 
peller production costs in half. 

Boeing-developed floating slipper 
bearing eliminates costly compressor 
balancing and increases bearing life 
and thrust load capacity at high speeds. 
This, in turn, removes previous speed 
limitations to the centrifugal compres- 
sor, allowing greater efficiency and 
pressure ratios because of the higher 
permissible rpm. 

Other improvements include com- 
bining fuel system components to re- 
duce plumbing, simplification of ac- 
cessory drives and burner and nozzle 
details. 

An automatic starting system also is 
included in the unit. 

The shaft-drive counterpart of this 
air compressor, the 240 hp. Boeing 
502-1 0C, will be used by the Navy 
and the Creole Petroleum Corp. as 
powcrplants various types of small 
vessels. 



THREE tvpical fluid-tight rivets are slug type 
(left), used with automatic machines; re- 
placement rivet (center) for reworked holes, 
and washcred rivet (right) with .010 in. 
underhead thickness. 

Self-Sealing Rivets 
Utilize Soft Sleeve 

Rivets which automatically seal 
against fluid or air leaks without use of 
conventional scaling agents are being 
mass produced by Pastushin Aviation 

Called fluid-tight, the self-scaling 
rivets arc intended for use in such struc- 
tures as internal and external fuel tanks, 
flying boat hulls, pontoons, pressurized 
fuselage sections, and any other struc- 
tures for which liquid- or air-tight scal- 
ing is required. 

The sealing quality derives from a 
soft aluminum sleeve around the shank 
of the rivet which extrudes into the 
hole in which the rivet is being driven. 

There are three types. The slug type 
has an .004 in. jacket, and a replace- 
ment type has a .007 in. jacket. Wash- 
ered type has .010 underhead thickness. 

Fluid-tight rivets are available for 
immediate delivery in standard or special 
sizes and for use in automatic drilling 
and riveting machines or for normal, 
hand installation. 

The entire series of fasteners has un- 
dergone complete laboratory testing for 
shear strengths and fatigue and surge 
pressures. 



OPERATOR presses starter on Boeing 502-11B gas turbine compressor in front of B-52. 



EXTRUSION of soft .004 in. aluminum al- 
loy jacket of slug-tvpe rivet (left) is marked 
by white line in micophoto. Extrusion of 
jacket in driving completely fills all leak 
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PRESSURIZATION in this cockpit salvaged from a crashed F-86 can be increased to 
5 psi. more than the altitude being simulated in the chamber in which it rests. Diaphragm 

F-86 Cockpit Simulates 150,000 Ft. 


A pressurized cockpit salvaged from 
a crashed F-86 Sabrejet has been instru- 
mented by the Air Research and De- 
velopment Command’s Wright Air De- 
velopment Center to simulate altitude 
conditions up to 150.000 ft. 

Primarily designed to permit studies 
of pilot efficiency and reactions under 
extreme high-altitude flight conditions 
and sudden decompression, the cockpit 
has been modified to fit into the de- 
velopment center’s altitude chamber. 
It can be pressurized to 5 psi. greater 
than the air pressure in the chamber 
and then suddenly equalized with the 
chamber pressure, simulating loss of 
cabin pressure by explosive or rapid 
decompression. 

The loss of cabin pressure is accom- 



SEAT can be raised electrically to simulate 


plished by the remote-control punctur- 
ing of a 22-in. diaphragm on the front 
of the cockpit. 

The canopy, normally hinged at the 
back, was altered so that it will slide 

*Thc scat simulates an ejection by 
raising electrically above the top of the 
cockpit. (Below, left.) 

Aileron, rudder and elevator controls 
have been instrumented to determine 
pilot reaction to vcry-high-altitudc fly- 
ing. 

In addition. Wright scientists hope 
the cockpit also will permit studies of 
long-range flight problems at high alti- 
tudes. the effects of bulky equipment, 
visual problems and the integration of 
equipment and clothing with the pilot. 

From this, they hope to improve 
pilot efficiency through the redesign of 
cockpits and modifications in clothing 
and equipment. 

Tire Cord, Seat Belt 
Impact Stress Studied 

Ability of textile yarns to withstand 
high-speed impact stresses or shock- 
loadings. imposed by modern aircraft 
may be increased as one result of a 
study undertaken by the National Bu- 
reau of Standards. 

The study relates to the extremely 
high rates of strain experienced by air- 
plane tire cords during fast landings. 


to the shock loadings induced in the 
safety lines when accidents occur and 
to the shock loadings induced in the 
fabric, shroud lines and webbing of a 
parachute snapping open. 

The study seeks to determine the 
effects of high rates of strain on textile 
materials and to relate these results 
to the molecular structure of the fibers 
and the geometry of the yarns and fab- 

Hoped for results: textile fibers hav- 
ing better impact properties. 

OFF THE LINE 


Engine Components Section has been 
set up by Aero Supply Mfg. Co., Inc., 
Corn, Pa., to design and manufacture 
aircraft fuel system components, sub- 
contract accessories and specialized 
hardware. Purpose is to consolidate into 
one unit the problems associated with 
the development of such components, 
permit closer quality control, and in- 
crease manufacturing efficiency. 

Ohio Aviation Co. has been ap- 
pointed as an authorized factory dealer 
for Collins Radio Co. The agency is 
prepared to service all Collins commu- 
nications, navigation, flight control and 
instrumentation equipment. Address: 
Dayton Municipal Airport, Vandalia, 
Ohio. 

Luria Engineering Co. has received 
SlJ-inillion Air Force contract for a 
newly designed, all-weather maintenance 
dock to sen-ice such large aircraft as 
the B-52, C-133 and C-124. The com- 
pany will build the docks in the U.S. 
and supervise their erection overseas. 
Structures house the entire aircraft 
except the rear fuselage and tail group 
which protrude through a fabric cur- 


Dcsign, development and manufac- 
turing activities at the Propulsion Re- 
search Corp., a West Coast subsidiary 
of Curtiss-Wright Corp., have been 
consolidated into a single Accessory, 
Manufacturing and Test Department. 
Purpose is to make it possible for the 
company to accept a wider range of out- 
of-thc-ordinary projects calling for spe- 
cial accessory- equipment. 

Northwest Orient Airlines is install- 
ing Sperry engine analyzers, dual in- 
tegrated instrument systems, and A-12 
automatic flight control systems with 
beam coupling equipment in its DC-6B 
and DC-7 fleet. 

Solar Aircraft Co. was recently award- 
ed a 52,456,417 Air Force contract for 
Jupiter gas turbine-powered ground sup- 
port equipment. Called Type MA-2 gas 
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molded parts stay serviceable at 500 F 


Molded parts of Silastic*, Dow Coming’s silicone rubber, 
show little or no change in physical or dielectric properties 
after long exposure to temperature extremes which would 
Get latest data on Silastic quickly ruin organic rubber. Leading rubber companies 
fabricate Silastic molded parts in practically any color, 
Mail coupon today size or shape. 



tion,'' Dept. 0907-c 
: data on Silastic 


Typical Properties of Silastic for Molded Parts 

• Temperature Range, F —130 

• Tensile strength, psi 600 

• Elongation. % 150 

• Hardness range, durometer 20 

• Dielectric strength, volts/mil 400 

• Oil resistance Dependent on type 


500 

900 

300 

90 

500 


If you coosider ALL the properties of a silicone robber, you'll specify SILASTIC. 


first in silicones 


DOW CORNING CORPORATION • MIDLAND, MICHIGAN 



Heat Cylinder Oven 

This is Northwest Orient Airlines' new, 
$5,500 cylinder hearing oven which 
evenly heats nine aircraft engine cylinders 

cording to NWA, is that the convection- 
type oven heats all parts of the cylinders 
evenly, avoiding "hot spots”. Air is heated 
by a low pressure, 250,000 Btu. gas burner 
in a compartment above the oven. A 
4,000 cfm. fan forces the hot air down 
through vertical ducts to a manifold under 
the oven. The air is discharged upward 
through nine nozzles, one for each cylinder. 

. After passing through the cylinders, the air 
returns to the hcatei compartment to be 
reheated. Oven temperature is maintained 
at 500F. Operation is automatic, a motor- 
ized conveyor moves cylinders in one end 
and out of the other. Capacity is 100 units 
per eight-hour shift. The unit was built by 
Despatch Oven Co., Minneapolis. 


turbine compressors, the 500 lip. ma- 
chines will be embodied in multi-pur- 
pose vehicles to start large turbojet en- 
gines and to air condition aircraft. The 
Jupiter was originally developed for the 
Navy. 

Glar-Ban Corp. has received a S 3 3,- 
000 order from Beech Aircraft Corp. 
for "bolt-lite” non-glare instrument 
lights. 

The lights give even illumination 
across the face of an instrument and 
reduce glare and light spillage to a 
minimum through the use of prismatic 
light control. 

Address: 2241 Elmwood Ave., Buf- 
falo 23, N. Y. 

Bristol Aircraft Ltd. has concluded 
agreements with the Fokker Company, 
Holland, and the Societe Anonvme 
Beige de Constructions Aeronautiques 
(SABCA), Belgium, to manufacture un- 
der license the Bristol 100-gallon stand- 
ard plastic drop tank. 

First units to be made will be of a 
type designed for the Hawker Hunter 
fighter. Tanks will be made of asbestos- 
phenolic plastic. 


ENGtNEERS 

for absorbing problems 





For over 1 6 years. All American 
Engineering has specialized in the 
service of taking on tough engi- 
neering assignments for the avia- 
tion industry and the military. 
Knotty problems in the field of 
energy absorption — like those in- 
volved in the arresting gear pro- 
ject shown here — have become a 
speciality. 

Engineers are needed now. Be- 
cause All American offers a com- 
plete engineering and development 
service, work assignments are 
rarely routine. They concern really 
challenging engineering problems. 
In the past these have ranged over 
energy absorption devices, seat 
ejection trainers, air pick up 
equipment and various types of 
air-borne winches. Investigate for 
yourself the opportunities at All 
American. i 
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Trailers, Stands Designed for Jet Support 


By Irving Slone 

Pasadena, Calif.— A system of trailers 
and workstands has been developed by 
Air Logistics Corp. for maintenance and 
support of military and commercial air- 
craft. 

Known as the air-log system, it is 
standard for the Air Force, Navy and 
Marine Corps and is being procured to 
support the following aircraft: F-89, 
F-100, F-101, F-102, F-104, F-105, 
B-52. B-47, B-57, B-58, F8U, FI IF, 
FJ-5. FJ-4. 

The trailers and stands arc used for 
the installation, removal, transporta- 
tion. repair, and storage of jet engines 
and aircraft components. 

Match Rails 

Under the system, trailers and stands 
match rails to permit components and 
engines to be rolled from one trailer or 
stand to another without the expense, 
hazard and time involved in using over- 
head slings or cranes. Rolling element 
between various engine and component 
adapters and the rails is the standard 
model 2500 roller adapter fitted with 
a clamping brake and a drive which 
permits the use of a standard socket 
ratchet or speed handle to roll the 
load along the rails. 

Key unit in the air-log system is the 
model 4000-A heavv-dutv positioning 
trailer, used for installation and re- 
moval operations. Precision positioning 
of the trailer is achieved through a 
combination of hydraulic and irreversi- 
ble screw-type actuators which provide 
fore and aft tilt, roll and yaw. They 
also provide linear movement in three 
planes. 

Model >000 trailer is designed to fa- 
cilitate engine buildup and overhaul. 
It provides 560 deg. of rotation for 

Transport Engines 

Model 5000 trailer is used for the 
transportation of engines and compo- 
nents to and from the installation area. 

Model 5100 work stand is a light- 
weight folding unit which can be used 
for inspection, repair, buildup and 
storage of jet engines and aircraft com- 
ponents. An elaboration of this work 
stand consists of two units coupled to- 
gether. using an overhead model 4600 
yoke with two one-ton chain hoists 
mounted on trolleys where lift capability 

Model 5500 universal component 
adapter is capable of handling a wide 
variety of shapes ranging from a 1 5-in. 
diameter to a flat surface. The adapter 
uses a central tube on which fore and 
aft yokes may be adjusted to provide 
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Vertol Uses New Blade Adjustment 


pads at any two points where bulkheads 
on the object being carried permit lift- 
ing. The universal component adapter 
is mounted on standard model 2500 
roller adapters to permit transfer of the 
component between railed elements of 
the air-log system. 

Engine adapters are designed to pro- 
vide the link between the engine 
mount pads and the standard model 
2500 roller adapters which rest or roll 
on the rails of the various elements of 
the air-log system. Thirty-five engine 
adapters have been designed to handle 
98 different engine models. 

Projected for inclusion in the air-log 
system is a model 6000 engineering 
specialist trailer designed to implement 
current specialized maintenance and 
tactical mobility concepts by equipping 
sendee personnel with tools, test equip- 
ment, checkout equipment, standard 
spare parts, and technical data in a 
highly mobile package. Version for 
which the trailer has been designed in- 
clude electronic, electrical, power- 
plant, sheet metal and hydraulic special- 
ist work benches. 

Sub-Critical Reactor 
Shown In Display 

A sub-critical nuclear reactor called 
the "pickle barrel” designed as a teach- 
ing aid by the physics staff of New 
York University was recently displaced 
in this country for the first time. 

It was shown to members of the 
American Society for Engineering Edu- 
cation at the society’s 64th meeting at 
Iowa State College,’ Ames, Iowa. The 
unit was constructed bv the Atomic 
Energy Commission as a traveling dis- 
play and was shown for the first time 
at an international exposition in Italy 
earlier this year. 

The small reactor is used to demon- 
strate the distribution of neutron flux 
in the fuel and the moderator. It is 
also being used for research in exponen- 
tial piles to determine the characteristics 
of a full-scale reactor having the same 
composition and arrangement. 

The pickle barrel's fuel consists of 
864 slugs of natural uranium canned in 
aluminum. Each slug is one inch in 
diameter, eight inches long and weighs 
approximately four pounds. The four 
layers of slugs arc arranged in a hexag- 
onal pattern. 

Since the reactor does not contain 
sufficient uranium to sustain a chain 
reaction, a neutron source had been 
added near the center of the reactor. 
The source is a hvo curie radium- 
bervllium source. 

Three hundred gallons of tap water 
arc used as a moderator to slow the 
neutrons to thermal energy level and 
shield workers from the neutrons and 
high energy gamma radiation. 


Automatic individual adjustment of 
each rotor blade’s pitch will be used to 
smooth helicopter flight, says Vertol Air- 
craft Corp., Morton, Pa. 

Development of an in-flight blade- 
flopping angle measuring device by Chi- 
cago Aerial Industries, Melrose, 111., has 
prompted Vertol’s interest in this refine- 

Currently being used by Vertol to re- 
place the old-fashioned "flag” method of 
adjusting helicopter blade pitch angles 
for uniform flapping angle, the optical- 
electronic tracker will be used as the 
feedback sensing means in Vcrtol's auto- 
matic control. 

The two photographs illustrate the 
principle of operation and appearance 
of the new tracker. In the picture of 
the toy model of the set up, the 
crossed white sticks pointing up at 
helicopter model’s rotors represent the 
lines of “vision” of two photo-cells 
mounted in the pick-up box, which in 
this case is mounted on the ground. By 
noting the interval between the time a 
blade blanks off daylight from the first 
and second cell, the computing circuit 
in the control box is able to indicate 
how high each blade is— the longer the 
interval the higher the blade. To com- 
plete the calculation, the pick-up boxes 



distance out along the blades must be 
dialed into the control cabinet along 
with an rpm. impulse signal. 

The larger 'picture shows the tracker 
mounted inside one of Vertol’s H-21 
helicopters for flight tests. The three 
units of the tracker are mounted in the 
helicopter's belly underneath the rotor. 
The box to the left is the pick-up. 

The photo-cells inside sec the blades 
through an open hatch overhead. The 
console in the middle contains the out- 
put meter which shows within 1/10 in. 
how high or low the blades arc from 
the correct flapping angle. The knob 
below the output indicator selects the 
blade to be observed and the dial to 
the left sets the radius. The small 
box to the right is an additional indi- 

' Vertol predicts that the dev ice which 
is manufactured by Chicago Aerial In- 
dustries, when incorporated in the com- 
plete automatic control will give better 
helicopter performance, life and smooth- 


Aluminum Reduction 
Plant for Harvey 

Ilarvev Aluminum, a division of 
Harvev Machine Co., Inc., Torrance, 
Calif.,' will build a 54,000-ton alumi- 
num reduction plant at The Dalles, 
Ore. 

Construction will begin about Aug. 1 
and completion is scheduled for 1957. 

The company plans to increase ca- 
pacity' of the reduction plant by 1 3,000 
tons in 1958. During 1960-1963 it will 
build a second reduction plant of 67,- 
000 tons annual capacity and a 1 30,- 
000-ton alumina plant. Under an in- 
terim five-year agreement, Haivey will 
get alumina from two Japanese com- 
panies. 
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Flight Test Figures of C-130 Revealed 


Performance figures drawn from two 
years of flight testing of the Lockheed 
C-l '0 Hercules confirm what flight 
demonstrations last year revealed (AW 
July 25, 1955). 

With full payload— 25,800 lb— and 
full fuel load- 5, 080 gal. of JP-4, the. 
C-l 50 can: 

• Take off over a 50 ft. obstacle using 
2,S00 ft. of runway. 

• Cruise on a combat mission at 350 
mph. with a range of 2,880 mi. 

Rate of Climb 

Lockheed says that the transport, 
powered by four Allison T56-A-1 en- 
gines of 3,460-hp. each, can take off 
and climb to 2.500 ft. in 60 sec. at a 
25-30 deg. angle climb with military 


The design take-off weight is 120,000 
lb. (full fuel). On a logistic support 
mission, maximum take-off weight is 

124.000 lb. 

At a lighter gross weight— 100,000 lb. 
Lockheed says the C-130 can: 

• Take off in less than 1,500 ft. 

• Land with a ground roll not exceed- 
ing 1,000 ft. 

Altitude range of the C-l 30 is up to 

40.000 ft. 

Pressurization system maintains an 

8.000 ft. altitude inside the fuselage 
when the C-130 is flying at 35,000 ft. 

Top speed is over 370 mph. Com- 
parison performance figures for differ- 
ent weights and missions: 

• Combat mission. 

Flight limit load factor, 3.0; payload, 
25,800 lb.; average cruise speed, 330 


mph.; radius, 1,500 mi., and range 
2,880 mi. 

• Logistical Support. 

Flight limit load factor, 2.5; pay- 
load. 39,400 lb., (maximum cargo); av- 
erage cruise speed, 335 mph., and range 
1,940. 

• Logistical Support. 

Flight limit load factor, 2.5; payload, 
31,500 lb. (maximum fuel); average 
cruise speed, 335 mph., and range, 
2,760. mi. 

Previous figures for the capacity of 
the main compartment had been given 
as 3,680 cu. ft. The 4,300 cu. ft. now 
quoted is not an increase in compart- 
ment size. Earlier figures were based 
on certain MATS cargo arrangements, 
which included leaving space for an 
18 in. aisle. 

Equipment List 

Equipment of the airplane includes 
ground and in-flight air conditioning, 
thermal de-icing system for wing and 
empennage leading edge, armor protec- 
tion against small arms fire for pilot, co- 
pilot and engine nacelles, single point 
refueling. E-4 auto-pilot, and provisions 
for aft-facing passenger seats. -Length 
of the production version has been in- 
creased from 95.2 ft. to 97.7 ft. due to 
a longer, improved radome. 

Deliveries to the Tactical Air Com- 
mand are to begin late this year. 

Air Force has just recently accepted 
Acroproducts turboprops for installa- 
tion on C-130. Previously. Curtiss- 
Wright prop had been contemplated. 




Japan Orders First 
Home-Designed Jets 

Tokyo— First Japanese-designed and 
manufactured jet planes will make their 
debut bv October. 1957. The planes, 
intermediate trainers, will be produced 
experimentally by the Fuji Heavy In- 
dustries for the Japanese Defense 
Agency. 

Fuji's designs have been selected over 
those submitted by three other Japanese 
aircraft firms. 

Altogether, three jet trainers— one 
for structural strength tests and two 
for flight testing— will be constructed 
from August. 1956, to October, 1957, 
under a contract to be concluded 

The Defense .Agency has appropri- 
ated $833,000 for Fiscal 1956 for this 
purpose. Mass production of the air- 
craft will begin in Fiscal 1958 at a cost 
of about SI 50,000 each. 

The new intermediate jet plane— to 
be called the T1F1— will eventually re- 
place the T-6G propeller trainers now 
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being used by the Japanese Air Defense 
Force. It will have a maximum speed 
of 496 mph. Its length will be 39 ft., 
wing span 34 ft., and weight 3.3 tons. 
The three test planes will be equipped 
with Orpheus engines produced by the 
Bristol Aero-Engines Ltd. of Britain. 
Trainers to be built on a mass produc- 
tion basis will be equipped with J3 
engines produced by the Japan Jet En- 
gine Co., which is now engaged in test 
production. 

The first flight test is scheduled for 
October, 1957. Actual training of Jap- 
anese pilots with these planes will start 
in the middle of 1959. 

The Defense Agency is hoping to re- 
ceive U. S. financial aid in the manu- 
facture of the new jets. 

Thiokol Acquires Site 
for Utah Rocket Plant 

Acquisition of 12,000 acres in Utah 
for Thiokol Chemical Corp.’s western 
plant site for solid propellant rocket 
motors will increase to four the num- 
ber of rocket facilities operated by the 
company. 

Operations at the new site north of 
the Great Salt Lake are planned to be- 
gin January 1, 1957, with more ex- 
tensive activity scheduled for July that 

Thiokol propellants are based on the 
addition of an oxidizer to the synthetic 
rubber developed by the company. Cal- 
Tech’s Jet Propulsion Laboratory was 
first to discover the value of the rub- 
ber-based fuel. Thiokol exploited the 
JPL approach by starting intensive 
work at the firm’s Elkton, Md. plant in 
1948. 

Later Army Ordnance invited Thio- 
kol to move its rocket division to 
Redstone Arsenal. 

Women Recruited for 
Propulsion Research 

London— Armstrong Siddelev Motors 
Ltd., Coventry, England, is pioneering 
with the recruitment of young women 
for research and development work in 
gas turbines and rockets. The company 
makes engines for a number of air- 
craft in and outside the Hawker Sid- 
dcley Group. 

In the last few years its research and 
development work in gas turbines and 
rocket engines has grown extensively 
and it is now seeking women under 
21 to enlarge its young research team. 
These women will be required to under- 
take the analysis of engine test results 
and other problems of stress and 

They will be given the opportunity 
of studying to obtain academic qualifi- 
cations in engineering. 



Covering a hydrogen bomb test is something like playing hide 
and seek. The test people hide the vital facts and you seek them. 

Not that the Atomic Energy Commission and the Navy and the 
Air Force didn’t help us. They did, in hundreds of ways, from 
handouts and press conferences to the sharpest handling of 
communication transmittals for us from the USS Mt. McKinley. 

It turned out to be a game, nevertheless. There were many 
things we could not be told; yet there was not the slightest censor- 
ship. We were privileged to write anything we pleased. 


It was the first time any newsman 
had been allowed to see a thermo- 
nuclear test, in a way an experiment in 
news coverage. The operation was 
planned months in advance by AEC 
officials for Operation Redwing. Per- 
sonnel on Eniwctok and Bikini atolls 
were thoroughly briefed on what they 
could and couldn't say. Our tours of 
the test facilities were carefully pre- 
arranged and “dry run" to eliminate 

In other words, we eight writers 
invited to the test were warmly wel- 
comed guests, told everything consis- 
tent with policy, carefully escorted on 
planned inspections and, in a sense, 
silently challenged to make wine out of 
water if we could, although estimates 
would not be discussed. 

So, during our long stay in the area, 
we chipped away at the big secrets: 
The expected yield of the blast? Was it 
to be test device, true bomb or missile 
warhead? From what altitude would it 
be dropped? At what level would it 
explode? What variable factor was 
involved? What would be the missions 
of test planes in the array? 

milted lo see developed another 
question during the long wait for 
Cherokee, the big H-shot. Was it 

story in 172,400 words filed by the 
eight of us from the conimunica- 

Covering such a story is like author- 
ized espionage, in a way. You study 
everything you can, keep your ears 
open, ask carefully-framed questions of 
selected targets, take notes on anything 
and everything that might fit into a 
mosaic of analysis and understanding. 

You build one answer into the next 
question, sometimes over an interval 
of days, and now and then you can read 
the truth in the way a man looks, how 
he smiles, how he evades when con- 
fronted with a query. You hoard the 

the puzzle, and come up with a line of 
analysis that sometimes leads to a rea- 


sonable conclusion. Then you check 
the conclusion as best you can. 

It was this way with the midget 
hydrogen blast. The picture was 
blank at first. Then two or three 
tenuous points fell into place and it 
became n blur. Severnl more 

questions strengthened the hypolli- 

first disregarded but not forgotten. 
Eventually came what we regarded 

bility” of midge‘t hydrogen achieve- 

In the same way I became convinced 
Cherokee was the first test of a missile 
warhead; that it would be dropped 
from about 50,000 feet and explode at 
about 10.000; that it had a variable 
factor of two (i.e., it could yield twice 
as much power as expected or only 
half as much); that the B-52 drop 
plane would escape unscathed; that 
other planes in the array would test 
blast and heat effects at certain angles 
and ranges, including one supersonic 
fighter stationed high and directly 
above the blast. 

The actual power of the explosion 
was the big question and the most care- 
fully guarded. Among the eight of us 
we had probably as man); individual 
methods for determining yield — figur- 
ing distances, angles, stopwatch time, 
mill scales, horizon segments, etc., and 
overlaying them with a mental grid of 
known facts on H-blast fireball dimen- 
sion, duration and power. 

Even so, the awesome spectacle of 
the great blast was so overwhelming 
that most of us dared guess no closer 
than ten to fifteen megatons or the 
equivalent of ten to fifteen million tons 
of TNT. 

mile miss of the drop until long 
after we returned from the Central 
Pacific. But it’s inconceivable lo me 
that the error could have been that 

miles ... visually ... on a lighted tar- 
get. Bomb systems can go upe, you 
know. Ask any bombardier. 
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NEW AVIATION PRODUCTS 


Hydraulic Test Machine 

Single test machine performs test 
course formerly requiring two. Model 
HPM50-2H measures performance of 
variable displacement pumps and 
motors up to 75 hp.. hydraulic flows 
from 1.4 to 41 gpm., and pressures to 
5,500 psi. Higher horsepower tests can 



be made by adding a hydraulic feedback 
system. Means of presentation and 
control and configuration of equipment 
arc based on human engineering 
studies. 

Greer Hydraulics, Inc., New York 
International Airport, Jamaica 30, N.Y. 



Internal Locking Actuators 

Internal toggle lock actuator can 
hold and unlock under high external 
loads, and is designed to eliminate 
heavy, bulky external linkage used to 
keep landing gear and wheel doors 
locked. The actuators arc designed to 
lock in the extended or retracted posi- 
tion. They were developed by the 
Boeing Airplane Co. and are used on 
the Model 707 jet transport. Manu- 
facturing is under license. Thcv are 
made in bore sizes from one inch up. 
Pressures arc up to 5,000 psi. 

Tog-Loc, Inc.. P. O. Box 735, Belle- 


Light, Compact Screwjacks 

A thin-envelope series of screwjacks 
for aircraft and missiles is available to 
meet individual stroke and performance 
requirements. The actuators have ro- 


I 


tarv input with double-ended splined 
shaft permitting use of several units in 
series with flexible couplings. First re- 
duction stage is worm and worm gear 
combination. Linear output is an Acme 
screwjack. Acme unit and trunnions 
are precision-ground alloy steel. 
Spherical bearing end fitting compen- 
sates for misalignments. Operating tem- 
peratures range from -65°F. to 275°F. 

Southwestern Industries Inc., Los 
Angeles, Calif. 



Perforated Sheet for BLC 

Designed especially for area suction 
boundary layer control Varapcrf per- 
forated sheet metal is strong, formablc 
and free of the clogging associated 
with filter type porus materials. Flow 
permeability is controlled by hole size 
and distribution. Hole patterns can be 
tailored for uniform or gradient pres- 

Shccts can be made of aluminum 
or other high strength metals and 
cut to sizes and gages for aircraft, mis- 
sile. and laboratory use. Use for trans- 
piration cooling is possible. 

BLC Porous Materials Co., Division 
of Engineered Fabrications, Inc.. 1955 
Lafayette St., Santa Clara, Calif. 

High Resolving Transducer 

Using ultrasonic echo sounding, the 
new transducer can detect a flaw closer 
to the immersed specimen surface than 
quartz crystal and can differentiate be- 
tween two defects in the same area. A 
round plane flaw with an area of 0.0017 
sq. in. can be detected 0.1 in. below 
aluminum surface by J in. dia., 10 me. 


high resolution transducer. Quartz 
crystal transducer could detect same flaw 
no closer than 0.3 in. from surface. 
Modifications arc offered for special 
acoustic matching to the immersion 



Industrial and Scientfic Products Di- 
vision, Curtiss-Wright Corporation, 
Caldwell, N.J. 


Temperature Probe for Mach 3 

Total temperature probe for meeting 
critical accuracy requirements of out- 
side air measurement in supersonic air- 
craft applications up to Mach 3 meets 
new USAF specification, Exhibit 
WCLEI-2-194, Amendment 1. 

Probe model 101 U has a hermetically 
scaled 50-ohin platinum resistance 



sacrifice the very low time constant, 
the maker reports. 

Roseinount Engineering Co., Rose- 


Igniter for Solid/Liquid Fuels 

Igniters for solid propellants or liquid 
fuels can also be applied to prcssurc- 
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actuated systems. Where the igniter 
requires less than five grams of explo- 
sive, the squib is constructed integrally; 
in larger sizes, the igniter has provisions 
for taking a threaded-in squib. 

Some types arc based on special 
frangible plastic construction which 
volatilize completely, the maker reports, 
leaving no residue after ignition. 

McCormick Selph Associates, 25 Hol- 
lister Airport, Hollister, Calif. 



Missile Sequencer 

Hermetically scaled control provides 
automatic programming of missile fir- 
ing: opening of rocket pods, rocket 
launcher extension and other functions 
in proper sequence. 

Designed to operate under shock, 
temperature and vibration conditions 
outlined in MIL-E-5272, Procedure I. 
the unit secures directly to the air- 
frame. 

Abrams Instrument Corp., Lansing, 
Mich. 



Vibration Tester 


Model 174 shaker unit for random 
vibration testing of components and 
assemblies weighing up to 30 lb. fea- 



HIGH STRENGTH 

ROTARY 

FASTENER 


the QUICK answer to 
Stressed Panel Fastener 
problems . . . 


SPF eliminates shortcomings of other methods of 
securing removable structural panels . . . 





AVIATION WEEK, July 30, 1956 


hires .in armature having its longitudinal 
resonance of about 4,000 cps., bare 
table. 

The l,500-lb.-forcc-output shaker has 
collincar table motion, table diameter 
of nine inches, 130-lb. load for 10G 
vector and 55 lb. load for 20G vector. 
Unit weighs 2,000 lb. 

Calidyne Co., Winchester, Mass. 

ALSO ON THE MARKET 

Epoxide casting resin, Stycast 2662, can 
be used at temperatures up to 600 F. 
It pours readily and cures at low tem- 
perature; once cured heat distortion 
point is above 500 F. High volume re- 
sistivity is maintained at elevated tem- 
perature.— Emerson & Cuming, Inc., 
S69 Washington St., Canton, Mass. 

Trak magnetic amplifier motor speed 
control measures operating speed of 
motor and applies an instantaneous cor- 
rection voltage when load conditions 
threaten a speed change. Speed of small 
motor device equipment can be preset 
by conventional 2 watt rheostat. Unit 
can be attached to any universal (series) 
motor from 1/50 to 1/15 lip. rated for 
115 volt Operation without any wiring 
changes.— CGS Laboratories, Inc., 391 
Ludlow St.. Stamford, Conn. 

Perma-Nut fastener will permanently 
hold two or more pieces (as a rivet) and 
fasten others by functioning as a nut. 
Radial serrations on underside of head 
bite into workpiece preventing fastener 
from turning once it has been clinched. 
Items can be set automaticallv at pro- 
duction rates on conventional riveting 
machines. Available in steel, brass, or 
5056 aluminum, in seven standard 
styles with head diameters ranging from 
A in. to 13/32 in.-Tubular Rivet &• 
Stud Co., Wollaston 70, Mass. 


“Egghead,” fast neutron survey meter, 
measures radiation at any single mo- 
ment and provides readings in milli 
reps per hours. Item has phone jack for 
audible detection. Readings arc made 
in three ranges: 0-7.5 mrep/lu.; 0-75 
mrep/hr.; 0-750 mrep/hr. Line and 
portable models arc available.— National 
Radiac. Inc., 475 Washington St.. 
Newark 2, N. J. 

Miniature modular pulse generator pro- 
vides time base with millisecond ac- 
curacy. Called “Chronopulse,” it is ex- 
pected to be a more accurate timer for 
event, program or sequence in aircraft 
or missile operations. It is able to with- 
stand extreme environments and re- 
quires little current. It is now being 
used in the production of rocket and 
missile intervalomctcrs.— Abrams In- 
strument Corp., 606 E. Shiawassee St., 
Lansing 1, Mich. 

Multiple wire thermocouple gland pro- 
vides easy entrance into pressure ves- 
sels of 1. 2, 4. 6 or 8 wires. Glands may 
be used at temperatures ranging from 
— 300 F. to 4-1850 F.; range of tem- 
perature and pressure is determined by 
type of sealant used. Units can be 
furnished with standard threads, with 
or without conduit connection threads 
and open end protection tubcs.-Conax 
Corp., 7811 Sheridan Drive. Buffalo 21, 
N. Y. 

Bondized Kclon-T sheets and tape spe- 
cially treated on one or both sides can 
be cemented to a variety of materials 
or to itself. Tape is available in thick- 
nesses ranging from .005 in. to .125 in. 
up to 24 in. in width; sheet is available 
in thicknesses from 1/32 in. to 11 in. 
and 12 x 12 in. standard sheet sizes — 
Shamban Engineering Co., 11617 
West Jefferson Blvd.. Culver Citv, 
Calif. 


Super-soft non-porous rubber, com- 
pound RRD-992, can be securely 
bonded to metal. Material has a soft- 
ness characteristic of 5 durometer and 
can be used in temperatures up to 200 
F.; it is made in sheets or strips up to 
1 in. thick.— Roth Rubber Co., 1860 
South 54th Avc, Chicago 50, 111. 

O-ring compound 49-091, a 90 durom- 
eter synthetic material, has been de- 
veloped for molded seals in service up to 
300 F. with MIL-L-7870A grease for 
lubricating aircraft instruments and 
M1L-L-60S3 oil for preservative pur- 
poses in hydraulic equipment.— Rubber 
Products Division, Parker Appliance 
Co., 17325 Euclid Avc., Cleveland 12, 
Ohio. 

High torque hysteresis timing motor, 
series A2334, is designed for high vol- 
ume applications. Torque rating 10 in. 
ozs. at 1 rpm. Speeds 1, 2, 4, 6, 8 and 
10 rpm in right and left hand rotation. 
Item can be supplied in 1 1 5 v. or 230 
v.. 60 cycle.— Hayden Mfg. Co., Inc., 
245 East Elm St., Torrington, Conn. 

Flight suit for private and business 
plane pilots is modeled after one-piece 
flight line suit. Adjustable sleeve and 
ankle straps may be tightened to elimi- 
nate wind flapping; breast and thigh 
pockets.— Lion Uniform, Inc., 44 Webb 
St., Dayton, Ohio. 

Model 05 exciter voltage regulator is 
designed to hold all 5V, plus or minus 
1 i% RMS exciter voltage over a range 
of 380-980 operating frequency and 
has an operating life of 3,000 hr. or 
more. It is primarily intended for B-l 
alternator systems. Overall size: 10 in. 
long, 5 ft in’, wide, 65 in. high. Weight: 
1 84 lb.— Cline Electric Manufacturing 
Co., 3405 West 47th St., Chicago 32, 
111 . 



Napier Eland Engine 

Dissected Eland is latest cutaway drawing of Napier turboprop engine now rated at 3,000 eshp. and aimed at the 4,200 cslip. mark in 
development. Napier has converted a Convair 340 to Eland power as a demonstrator to show the ability of the engine and to have a 
direct standard of comparison for the performance of the Eland-Convair as against a standard 340. Company is making an extensive effort 
to sell the Eland as a replacement engine for earlier piston engines which power the majority of the world's transports. 
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Navy Commissions Helicopter Carrier 


San Francisco— Navy’s experimental 
first helicopter assault carrier, the for- 
mer escort carrier Thetis Bay, has been 
recommissioned after an S8-million con- 
version at the San Francisco Naval 

Thetis Bay represents a new concept 
of amphibious warfare _ brought about 
by the advent of nuclear weapons. Un- 
der a new Marine Corps doctrine of 
vertical envelopment, Thetis Bay and 
others like her would launch troops 
in helicopters at dispersed places 50 mi. 
from a beachhead, eliminating bunched 
waves of landing craft and beachhead 
concentrations of support ships. 

1,000 Marines 

Twenty 8-man HRS-type helicopters 
and 1,000 Marines can be carried by 
the Thetis Bay, which will iron out the 
wrinkles in the new amphibious doc- 
trine. Eventually a carrier will be built 
from the keel up as an assault carrier 
and equipped with larger, faster types 
of 15-20 man helicopters which are 
being built, the Navy says. 

Most obvious change in the Thetis 
Bav is the installation of an elevator 
at the extreme aft end of the flight 
deck (sec photos) to allow room for 
the large helicopters under dcvelop- 

The forward center line elevator was 
removed, and the forward section of 
the vessel was converted to troop berth- 
ing space, spare parts stowage and shops 
for servicing helicopters. Helicopters 
arc parked in the remainder on the 
hangar deck and on most of the flight 
deck. 

Access routes and hatches have been 
revamped to facilitate movement of 
troops from quarters to helicopter take- 
off positions on the flight deck. The 

planes has been retained, but refueling 
stations on the deck have been changed 
for helicopter operations. 

Non-essential or obsolete installa- 
tions including catapults and arresting 
gear were removed to maintain the 
limiting draft of the vessel. 

Living Space 

Housekeeping changes were numer- 
ous. There had to be larger mess 
rooms, galleys, sculleries, laundry’ spaces 
and storerooms. 

Cargo elevators had to be installed 
to bring up Marine ammunition and 
equipment stowed below. Gasoline 
drums for Marine trucks and jeeps arc 
stowed forward below decks and arc 
carried to the flight deck by a new 
elevator hoist. 

Island structure was rearranged and 
re-equipped to adapt the pilot house 


HUP TANDEM ROTOR helicopter lands aboard Thetis Bay. Modified island in background. 
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Provides OHIO Opportunities 
For Experienced ENGINEERS 



North American Aviation, INC. 






BUMBLEBEES CAN’T FLY! 


You’ve heard the old story! 

Rohr engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight— important, challenging design and 
production problems on hundreds of vital, major 
aircraft components. 


One example: The development and production 
of complex stainless-steel, honeycomb sections for 



are offered outstanding career positions with 
unmatched opportunities for advancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are: Design. 
Stress and Structures, Lofting, Equipment, Elec- 
trical, Liaison, and Aircraft Industrial Engineers, 
Thermodynamicists, Metallurgists. 





How did CESSNA 

raise $ 5 , 000,000 

of New Capital? 

THE PROBLEM: 

As a result of a dynamic increase in 
sales from $7,160,000 in 1950 to 
$50,000,000 in 1955, Cessna Air- 
craft Company needed additional 
working capital. 

THE SOLUTION: 

Kidder, Peabody & Co., acting as 
Cessna’s agent, obtained $5,000,000 
on favorable terms by placing pri- 
vately this amount of promissory 
notes with a number of institutions. 

Analyzing the financial needs of 
large and small corporations and 
raising capital when necessary is an 
important part of our business. You 
are invited to call on us if our 
services will be of benefit to you. 


Kidder, Peabody mCo. 

FOUNDED 1865 

^Members Kew York and American Stock Exchange! 

„ Member I 'Boston and Midwest Stock Exchanges 

17 Wall Street • New York 5, N. Y. 




86 


BUSINESS FLYING 



Business Plane Decoration Volume Grows 


By Erwin J. Bulban 

A rising volume of executive aircraft 
interior decorating business is expected 
to double the income of Horton & 
Horton Custom Works, Ft. Worth, 
Tex., this year. Two years ago, the com- 
pany moved from Houston to its pres- 
ent Mcachain Field quarters because it 
needed more space. 

"At first, the new building was more 
than ample,” William Horton told 
Aviation Week. "Now we're cramped." 

Siiicc the move, the number of em- 
ployes has more than tripled. 

I l&H's production record in the [last 
18 months: complete interiors for 224 
twin-engine business planes, plus a con- 
siderable number of helicopters. It does 


all of the interiors for Aero Design & 
Engineering Corp., (it has completed 
about 300 Aero Commanders to date, 
including the one used by President 
Eisenhower); the Riley-Temco Twin- 
Navion and executive models of the 
Bell 47H and 47J. It is currently run- 
ning five Aero Commanders weekly 
through its shops, with the planes com- 
ing directly from Aero Design’s Beth- 
any, Okla., factory during the course of 
their shakedown trials prior to customer 
delivery. 

Switch to Planes 

The husband-and-wife team of Wil- 
liam and Dorthe Anne Horton started 
in the interior decorating business in 
1951, operating two shops in downtown 


Houston. They handled custom dress- 
ing up of automobiles, offices, hotels 
and boats. 

Another facility at the municipal air- 
port catered to aircraft. 

Two years ago the business grew to 
the point where they couldn't properly 
keep track of both types of operations. 
By then the aviation bug had bitten 
them and they sold the other interests 
and concentrated on business aircraft. 

This year they expect to do a half- 
million dollars worth of plane interiors, 
William Horton estimates. Since 1951 
through 1956, they will have done in- 
teriors on over 500 twins, he says. 

Decorating an airplane interior calls 
for a variety of natural and synthetic 
materials, which must be tested for 



THE HORTONS: William and Dorthe Anne. 
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durability, lightness, and color fastness. 
Usually this is done by applying new 
materials to static test models, such as 
aircraft seats, which are strategically 
placed around the shops and office 
where they get a maximum of use and 
draw customer comments. These tests 
help to determine where the materials 
will find their best use. Some materials 
cannot take continuous weight, but are 
useful in rounding out non-weight-bear- 
ing or decorative surfaces. 

Materials Trends 

Among the new aircraft interior ma- 
terials getting a heavy play at H&H: a 
quick-setting adhesive developed by 
Minnesota Mining & Manufacturing 
Co.; rolled genuine leather in continu- 
ous strips eliminating splices made by 
Lackawanna Leather Co., especially 
skived for lightness; lightweight poly- 
urethane, by Dryden Rubber Co., to 
replace foam rubber rug underlays; Dry- 
den’s Nukraft, a rubberized hog's hair 
composed of swirled figure eights, used 
in seat construction. 

Tomorrow’s materials, the Hortons 
believe, will include seating pads with 
the upholstery integrally bonded to the 
cushion; flexible window frames and 
parts with color inlaid and baked-in, 
eliminating painting and subsequent 
nicking; spun glass and synthetic as- 
bestos for curtains and headlining that 
will be vermin, fire and fade proof. 

The trend in colors is to the lighter 
and brighter, getting away from dark 
blues, greens, browns and grays. 

Price is not the best criteria for ma- 
terials, Horton notes: "Some of the 
most expensive arc the least durable; 
sometimes the converse is true.” 

Bomber With Gold Vault 

One of the most difficult interior jobs 
given Horton & Horton was the in- 
terior redesign of a war-weary North 
American B-25 for the Bank of Mexico. 
The assignment: a dual-purpose interior 
that would comfortably scat 1 2 passen- 
gers, with sleeping accommodations for 
two, and also be suitable for hauling 
gold bullion. 

1I&H lined up a crew of four paint- 
ers, four helpers, ten upholsterers, two 
seamstresses and several detail workers. 

They insulated the spaces between 
stringers and stiffeners with fine spun 
glass, in some places 6 in. deep. This 
was covered by a blanket of similar 

A major problem was getting on the 
headlining without taking up valuable 
space. Metal rods were cut to size and 
bent into arches, no two exactly the 
same, and were sent to a Houston coil 
spring company to be tempered, 
primed and lacquered: 

The dove-gray wool broadcloth head- 
liner had to be basted to the arches 


ARTHUR GODFREY'S LATEST: Bell 47H 
helicopter with pale blue interior 
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four times before it fit perfectly. 

Another problem was the seats. The 
scats installed had come from a plane 
used by Fleet Adm. Chester Nimitz 
and were only a few inches above the 
floorboards. Technicians built the 
framework up 15 in., the first 5 in. 
laminated gum wood. Over that went 
interlaced nonstretching webbing, then 
a layer of light Marshall spring units 
individually muslin encased. Fireproof 
twill covered this initial section or the 


Seats Finished 

The second section sfarted with 2 in. 
of rubberized hog’s hair; 21 in. of 
rubber foam-cored stock and muslin 
were added. When completed, the 
scats were covered in self-patterned 
wool twill shot with metallic thread, 
with overhanging waterfall cushions and 
lcanbacks of dust blue genuine leather. 

Covering seats with leather is an 
I1&H specialty, employing what it 
terms "true channels." Channels are 
the vertical rows of puffed leather form- 


ing the backrests. These are made by 
drawing lines on the leather and its 
muslin backing, the lines on the mus- 
lin closer spaced than on the leather 
so that when they are sewn together 
the leather puffs out. Into the puff, 
or channel, specially ginned fireproofed 
cotton is inserted. 

Five of these scats went into the 
cabin, each having individual oxygen 
outlets and ashtrays. Two adjustable 
leather-covered card tables fitted under 
the windows, which were framed with 
balsa wood, padded and feather cov- 

Into the bomb bay area went an hy- 
draulically operated vault for gold stor- 
age. The sleeping bunks fit above the 
vault. A horseshoe-shaped seat between 
the sleeping lounge and flight deck 
seated another five passengers. 

The interior decorating firm also does 
a good business in selling its special 
scats and other cabin fixtures, as cabins 
and commodes, to conversion centers. 
It has given up doing painting, subcon- 
tracts this job out to specialists. 


Have you 

received your copy? 



VALUABLE NEW 
TECHNICAL DATA 
DESIGN IDEAS 
MATERIEL INFORMATION 


Send for 

"Introduction to 
Fiberglas Fabrication” 
by 

KOCH FIBERGLAS 

F&E£/ 

TENTH ANNIVERSARY 20-PAGE 
ILLUSTRATED MANUAL 

Every day, Koch Fiberglas is 
filling new uses in your industry 



Piper Flight Tests New Comanche 

While number one Piper PA-24 Comanche four-place business plane is flight tested at Lock 
liavcn, Pa., the number two airplane is being completed to undergo extensive field service 
trials. The factory has largely cleared out the Comanche's future production area and 
plans to hire approximately 500 additional personnel by year's cud for this project. PA-24 
production begins late this year and will hold at a rate of about one a week into early- 1957, 
later will increase to two piancs a day. 



RA00MES 

AIRCRAFT STRUCTURAL PARTS 
JET ENGINE CASES 
IMPELLER BLADES 
MISSILE CONTROL SYSTEMS CASES 
AIRBORNE ELECTRONIC EQUIPMENT CASES 
AIRCRAFT FOOD CASES 


Do you have a materiel problem? 
Koch Fiberglas 
may well be the answer. 



KOCH 

FIBERGLAS 

CORTE MADERA. CALIFORNIA 

One of the world's largest fabricators 
of molded Fiberglas products 
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S' \ 

Engineers 

OPPORTUNITIES with 
established flight re- 
search organization en- 
gaged in all phases of 
flight test work. 

• 

Flight Test 

Engineers with experience in 
flight testing of airframes and/or 

Aircraft Structures 
Instrumentation 

Development and flight test of 



APPLY MON TO FRI 
SUBMIT RESUME 

Aft. MR. ROBERT STEWART 

PHONE FOR APPOINTMENT 

RONKONKOMA 9-8086 

(RONKONKOMA, N. Y.) 

sPERRy 

GYROSCOPE COMPANY 

Division of Sperry Rand Corp. 

MAC ARTHUR FIELD 
RONKONKOMA, L. I., N. Y. 

v / 



Unicom Units Link Oil Rigs, Aircraft 

Seaborne and shore-based Unicom Hints provide a much-needed communications net- 
work for The California Co. in its widely scattered offshore oil drilling operations along 
the Southern Louisiana coasted waters. The operations arc serviced by four Sikorsky S-55 
helicopters, two Cessna 180 floatplanes and a Convair PBY-5A amphibian. 

Formerly, a company FM frequency was used, but it was soon found impractical for 
handling both the aircraft and service boats, so the company installed 13 National Aero- 
nautical Co. VGTR-2 Unicorns ashore and on offshore heliports exclusively for aircraft 
use. One drilling unit is 70 mi. offshore. The Unicom is providing solid ground-to-air 
communication to the helicopters Using at 200 ft. shortly after leaving either station. 

The Narco VGTR-2s arc located in the drill rig pilot houses and the antennas are on 

to vertical polarization using the horizontal section for ground pjanc. The company's 
aircraft transmit and receive on 122.8 kc. frequency. 
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Aft Oil Tank Locations 
Checked by CAA Agents 

Installation of oil tanks in baggage 
compartments of spray/dust Stcannan 
Model 75s are being checked for proper 
installation and effectiveness bv Civil 
Aeronautics Administration maintc- 

Thc installation, noted during a re- 
cent CAA inspection trip, is the subject 
of a general branch maintenance mcino- 

Acrial applicators using this installa- 
tion claim that it provides improved oil 
cooling over the standard location, less 
leakage, better c.g. condition and easier 
servicing. 

CAA feels that there is a possibility 
of oil starvation during engine starting 
and climbs when the oil supply is low. 
need for winterizing the oil lines for 
winter operations and that the installa- 
tion offers a hazard to the pilot in event 

A number of operators claim that 
they have been using the installation 
successfully for years. 

The CAA memorandum outlines 
procedures for the agent to check on 
these installations. Included are a 
ground test with the airplane in a 
1 5-dcg. climb attitude with two gallons 
of oil in the tanks, the oil in the line 
drained all the way to the tank. A 
flight test procedure is also outlined: 

• Flight test in accordance with C.AM 
8. 1 0-3(c), except that no load is car- 

• Two gallons of oil in the tank, and 
oil in line drained to the tank. 

• Engine start with airplane in ground 
attitude, determining that at least min- 
imum oil pressure is attained within a 
reasonable time. 

• Climb power on takeoff with best 
rate-of-climb angle to determine that 
minimum oil pressure is attained. 

• During level flight, at full power for 
a maximum of one minute, it shall be 
determined that maximum oil pressure 
is not exceeded. 

Helicopter Locates 
Old Copper Lodes 

A Bristol Sycamore helicopter, loaned 
by Australian National Airways, located 
neglected copper mining claims located 
in the mountains of Western Tas- 

An .Australian mining firm is inter- 
ested in studying the sites to determine 
whether it would be worthwhile to work 

A scintillometer, carried by the heli- 
copter, helped in pinpointing the aban- 
doned sites. One prospector chartered 
the Sycamore to locate a claim he had 
worked many years previously, but had 
never properly registered. 


SPECIAL CESSNA 195 trails detection unit of magnetometer for mineral survey. 

Magnetometer for Small Aircraft 


A new lightweight magnetometer, 
suited for installation in small single- 
engine aircraft, is being used by Hycon 
Aerial Surveys, Inc., Pasadena, Calif., 
to provide low-cost aerial prospecting 
service for small mineral and oil com- 
panies. 

Hycon has installed the small Varian 
nuclear resonance magnetometers in 
three specially modified Cessna 195s 
powered by 450-hp. P&W Wasp Jr. 
engines in place of their standard 
300-lip. Jacobs. 

The extra power also permits opera- 
tion at approximately 24,000 ft. for 
mapping work. 

When used for geophysical surveys, 
the 195s are also equipped with a digital 
punch-tape recorder for transcribing 
data as the magnetometer develops it, 
35-mm. spotting cameras and radio 
altimeters for maintaining an accurate 
track. 

In addition to uranium hunting, 
the magnetometer equipment also spots 
iron, lead, copper, zinc and other ore 
deposits. One Cessna is now conduct- 
ing aerial surveys in Alaska, Hycon re-. 


The aerial survey firm operates 13 
airplanes throughout the world, includ- 
ing two converted Lockheed P-38 fight- 
ers for high-altitude photo missions and 
a Convair PBY Catalina carrying over 
a ton of electronic detection gear in- 
cluding a magnetometer, scintillator and 
clcetromagnctometcr. 

PRIVATE LINES 


J. C. Weadock of Fort Worth, 
Tex., sales manager of the Texas 
Division of the Bell Aircraft Corp., 
was the first pilot to land on Houston's 
first rooftop heliport on the Ten Ten 
Parking Garage. Weadock flew a Bell 
helicopter, the 47G-2. 

Aircraft and dollar volume shipments 
by Beech, Cessna and Piper for June: 
Beech. 64 civil planes valued at 52,489,- 
602; Cessna. 292 aircraft valued at 
53,464,222 and Piper. 200 planes worth 
S2, 016, 482-all dollar volume being 
factor)' billing prices. Through June 
these firms have delivered nearly 3,600 
business and utility planes having a 
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total net billing value of over $40.5 
million. Included in the January-Junc 
total by the three was delivery of some 
470 twins. 

Auxiliary fuel system for Cessna 310 
has been developed by the Wichita, 
Kan., manufacturer comprising two 15 
gal. internal wing tanks. In addition to 
installing them on the line at the cus- 
tomer's option, Cessna also plans to 
make the system available as a field 
mstallatron kit. 

Completely automatic oxygen system 
for private and business aircraft will 
accommodate up to five people, meas- 
ures 6-in. x 63-in. and mounts flush in- 
side the cable. Model 707 is available 
from Zcp Aero, 116 Sheldon St., El 
Segundo, Calif. 

Italian Nardi F.N. 333 amphibian is 
slated to tour the U. S. this summer 
on a study of the possible market inter- 
est here in the all-metal four-placer. 

Lcarstar rudder spring tab system may 
be installed on Lockheed Loclestars be- 
cause of approval by Civil Aeronautics 
Administration under supplemental type 
certificate SA-4-71. Advantages of the 
system: full 1,350 hp. on takeoff can be 
used because of reduced control pres- 
sures, elimination of possibility of rud- 
der lock, lighter control calile loads 
cable and pulley wear. Lear Aircraft 
Engineering Division. Santa Monica, 
Calif., is stocking modified Lodestar 
rudders for exchange purposes, says the 
installation of the system takes three 

Denver municipal officials have re- 
versed their previous policy of not per- 
mitting private companies to build their 
own hangars at Stapleton Municipal 
Airport. Expansion of business flying 
in the area caused the administration to 
change its previous stand. 
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EMPLOYMENT OPPORTUNITIES 



development and production 


of an "out 6f this world” idea. 

To such individuals, Farns- 
worth is “the place to stand, the lever and 
the rock” in these exciting and 
challenging fields: Missile guidance, control, 
and test equipment systems, micro- 
waves, radar and countermeasures, infra-red 
systems, industrial electronics, an- 
tennas, transistor and pulse circuitry and 
packaging. 


Your resume will receive 
immediate, confidential attention. 


terra 


Address Technical Employment Director 

FARNSWORTH ELECTRONICS COMPANY, FORT WAYNE, INDIANA 

A Division of International Telephone and Telegraph Corporation 


ENGINEERS 

SERVO 

ENGINEERS 

. . . Electrical 
. « . Mechanical 
GM 

INERTIAL GUIDANCE 
SYSTEM PROGRAM 
ELECTRONICS DIV., 

Milwaukee 1, Wis. 



Recent EE,ME 
Graduate Inquiries 
Also Invited 
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Ceiling and Visibility Unlimited— the most encour- 
aging forecast for pilots. And, in another sense, the 
same forecast— unlimited— applies to your career 
opportunities at Goodyear Aircraft. 

For here is a place where you can grow. Here, your 
imagination and ingenuity will provide the raw 
materials for transforming your ideas into realities 
that pay off. And to help put your ideas to work, 
we have the most modern facilities available, includ- 
ing one of the largest computer laboratories in the 
world. At Goodyear Aircraft, every idea is a prime 
commodity and is given a chance to mature. 

The proof is in the record. Both in peace and in war, 
our engineers have transformed their ideas into 
realities that benefit nearly every aircraft in our 
skies. Airships, plastics, electronic guidance and 
computing equipment, structures, missiles— the list 
is long and broad. And it’s still growing. 


Because of our continued growth and diversifica- 
tion, we find it necessary to expand our engineering 
staffs at both Akron, Ohio, and Litchfield Park, 
Arizona. Opportunities are unlimited for creative 
engineers in all specialties. If you have faith in 
your ideas and confidence in your ability to make 
them work, you will find at Goodyear Aircraft the 
stimulation of creative challenge and the satisfac- 
tion of realistic accomplishment. 

Salaries and benefits are, of course, liberal. And 
if you wish to continue your academic studies, 
company-paid tuition courses leading to advanced 
degrees are available at nearby colleges. 

For further information on your career opportu- 
nities at Goodyear Aircraft, write: 

Mr. C. G. Jones, Personnel Department, Goodyear 
Aircraft Corporation, Akron 15, Ohio. 


They're doing big things at 

good/year aircraft 
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THIRTY-THREE 

OUTSTANDING OPPORTUNITIES 

FOR 

TOP LEVEL PROJECT ENGINEERS 


Excellent positions are available for project leaders in the follow- 
ing fields of engineering: 


Navigation Systems 
Fire Control System 
Aeroballistics 
Aircraft Structures 
Instrumentation 


Servomechanisms 

Operational Analysis 
Radar Systems 
Dynamic Analysis 
Small Mechanisms 
Rocket Propulsion 
Physicists 


Those are key positions in design, analysis and development oi Chrysler 
lion's all-important Redstone. Jupiter and Fleet Ballistic Missile Systems. 


CHRYSLER CORPORATION 

MISSILE OPERATIONS. PERSONNEL DEPARTMENT 
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CONTINENTAL 


OFFERS YOU A WIDE FIELD FOR SPECIALIZATION 

Steady expansion of both research and production facilities at 
Continental Aviation & 
creasing demand for q 
salary benefits and a > 
phases of reciprocating a 
when you join the Continental staff. ... If you hold a degree in 
engineering, physics or mathematics, contact CAE at the address 
below and investigate the opportunities that can be yours. 



SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 




EXPANDING HELICOPTER 
PROGRAM HAS OPENINGS 

LOS ANGELES AIRWAYS, If 




employment' OProRTUmTIES 'sectio 


POSmONSVACANT 


""av 


Experienced Aircraft Inctr 


POSITIONS WANTED 


ColleSrirraduKte! 5?#.' degree. “5 

lion acceptable. Speak Spanish. 


jgsusr 


i: StHiSSs 






SPECIAL SERVICES 

TO THE 

AVIATION INDUSTRY 


OVERHAUL & 
MAINTENANCE 


Remmert- 

Werner 

St!”louis Florida Toledo 

^.IT JX Airport 

Lodestar DC3 Beech 


CARTER AVIATION 


PARTS & SUPPLIES 


NAVCO , 


CONNECTORS 

BENDIX CANNON IPC WINCHESTER 

HAROLD POWELL CO. 


OXYGEN EQUIPMENT 

SALES t SERVICE 

REGULATORS - MASKS - VALVES 
PORTABLES i CYLINDERS 

Z FIXED INSTALLATIONS 

GOVT. APPROVED REPAIR STATION 

E 


' GOVT APPROVED RE 

f AERO K 


AIRCRAFT DEALERS 


EXECUTIVE TRANSPORT AIRCRAFT 


WELSCH AVIATION COMPANY 


AVIATION 


<, July 30, 1956 


CLASSIFIED 


Searchlight Section .».» 

BUSINESS OPPORTUNITIES ' : EQUIPMENT - USED or RESALE ■ • 



PRATT & WHITNEY 

MACHINERY FOR THE 

AinrnACT IkinilRTRY 


DC-3 EXECUTIVE 

1830-92 ENGINES 

AlnUnAr 1 mUUoIni 

Hydrotels. Kellers. 


P 4 W 1830-92 Engines 

CAA APPROVED SHOP 

Aircraft-Type Forming Rolls 


Custom Interior — 

Zero lime since major 

CONVERSIONS of Planers 


Air Stair Door 

overhaul. 

Chromed Harness 6 Push 

into Skin Mills 


200.000 BTU Janitrol Heater 

Rod Housings 

2500 Machine To.l. Always 


Empty Weight 18.025 

Molallizod Cylinders 

Eap.ri.nmd 


Immediate Delivery 

3 AVAILABLE RIGHT NOW 
CAN SHIP SAME DAY ORDER DECEIVED 

• 


WE OWN THIS AIRCRAFT 

MiPffvvr-) r<J 

AirONAMIlC" SAUL me. V 

S & S MACHINERY CO. 

Cable SANDSTOOIS 


LEEWARD AERONAUTICAL 

LOCKHEED LODESTAR 



O , Directly k C18 °" d 018 


Immediate Delivery 


. th Owner i BEECHCRAFT 


We «•* 


A FOR LEASE 

GEORGE H. BAILEY COMPANY 

R1820 R1830 

d onnn ditaa dors 


• Eiseutlve ep- 

EXECUTIVE DC-3 

kauuu KIJUU RvOJ 


• "•^•emsert *“° 5““*,^ ■“ 

• Fell Instrument!- ^s*'mnS'*me?u , u! ^ 

FS-S0S1, Aviation Week 

ENGINE WORKS 


TRADE-AYER COMPANY 

520 N. Michigan Avc.. Chicago 11, III. 

lamberl Held Inc. St. Lewis. Me. 


^ u,< " s-itf*" "• 

... . KJJLIj. s- ~ » 

BEECHCRAFT TWIN BONANZA 


Lockheed PV-1 Executives 

iDOO.I4 Charlotte Kaniei City Me. 

Modal C-50 
Low Total Time 
Full Instrumentation 

Propeller Anti-Icing 


• Latest ' Hydraulic Rudder Boost for easy 

• C°ru”se "SI MP 9 h"— °« o°oe° n i,450 Miles 

AIRPLANES WANTED 

Price - $62,000.00 


I 

Will Buy Dooh^StSdn New or Used 

Vest Aircraft Co.'s Skyranch 

BOX 5306. DENVER 17. COLORADO 

PAGE AIRWAYS, INC. 


WELSCH AVIATION CO. 

60 Fast 42nd Slreel. New York 11, New York 
MUrray Hill 7-5B84 

WANTED 

HELICOPTER 


Remmert-Werner 

CONVAIR 240 or 340 

HUlor— Model UH-12B. Vary low alr- 
Perlcct Condition. 


RADAR 

CS P l C^IJr^Ad°fDW.’ k ^ ^ 

EAST COAST AVIATION CORPORATION 
Badford Airport Lexingtoa 73, Mass. 


Lambert Field St. Louis, Mo. 


. 

FLYING BOAT WANTED 

Boeing 314 or Sikoriky S-43. Details, Price. 

"Take a 

Heading for Reading" 1 

Condition, Location First teller 

lor the BIST MAINTENANCE • OVERHAUL • MODIFICATION • INSTALLATION 

68 Po ‘ l s “" Francisco 1. Calif. 

READING AVIATION SERVICE, INC. 

Municipal Airport Phono S-1XII Reading, Pennsylvania | 
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If you’re not 

in the book you're 

a man without 



Look at all the things you can lose, if you’re not 



Is your name in the 


..... a country 

a state 

a county 

a town 

. .... a party 

a street 

. .... a school 
a vote 
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LETTERS 


Crash Remedy: IFR 

Some months ago I wrote an article for 
our ALPA magazine entitled “We Need 
100% IFR Now.” I'm no Nostradamus, 
but I stated that, under our present flight 
rules, “that accident we all dreaded, a mid-air 
collision between two airline airplanes, was 
a dead certainty." 

That accident happened Saturday, June 
30th. If I seem a little bitter, it's partly 
because Bob Shirley was one of my best 
friends, a gentleman and a first rate pilot. 

We can put a stop to this kind of acci- 
dent right now. We don't need radar, 
proximity warning, electronic marvels or a 
new S50 billiou airway system. All we need 
is guts. Yes, guts to withstand the political 
pressures that permit VFR, IFR, or 1,000 
ON TOP, all at the same time. Now, more 
than ever, w-e need 100% IFR— it's as 
simple as that. 

I'm getting a little tired of being a 
"Target for Tonight.” 

Leo Kriloff 
Captain 

United Air Lines 

San Francisco, Calif. 

Unsafe to Feather 

As an Air Force instructor pilot with 800 
hr. of multi-engine instructor time in the 
past 18 months, I do not agree completely 
with the views expressed in the July 2, 1956, 
issue of your magazine by Captain R. C. 
Robson. I am the check pilot to whom he 
refers whose neck is out on every* ride, and 
my students are inexperienced trainees, not 
veteran airline pilots. 1 have never feathered 
an engine near the ground and 1 never hope 
to. although I have had two complete en- 
gine failures so far this year. Both were 
above 3.000 ft. 

While training needs require engine-out 
practice near the ground. I believe that such 
practice can Ire simulated. Air Force stu- 
dent training policy is not to feather an 
engine below 5.000 ft., but to use a power 
setting which will remove the drag from 
an idling prop and provide the same trim 
forces as in an actual engine-out situation. 
In case of real difficulty thereafter, the en- 
gine can be brought back into operation 
simply by advancing the throttle. In one 
instance last year one of our planes was on 
downwind with the left engine at the 
simulated feathered power setting when 
the right engine had sudden and complete 
failure. By adding power to the left engine 
and feathering the right engine, the pilot 
landed successfully. Had the left engine 
been feathered, he would not have had time 
to restart it prior to hitting the ground. 

In addition, we do not even simulate 

for safety purposes. We believe that these 
restrictions do not ait training realism 
sufficiently to offset the gain in safety, 
especially since our planes arc twin engine 
only. I feel that the airline check pilots, 
even in their four engine transports, would 
be much happier if their companies adopted 
similar policies. Ata Force Instructor 


Aviation Work welcomes the opinion 
of its rentiers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor. Aviation Week. 
330 W. 42 St.. New York 36. A. 1. 

give a genuine identification. We tvill 
not print anonymous letters, but names 
of writers will be withheld on request. 


Need Lookout Pilot 


How many more deaths must we have 
before something is done to require at least 
one pilot to watch out the windshield of 
airline planes? 

The tragic accident which took 128 
lives Saturday. June 3U, is another case of 
an airline plane running down another 
plane. This time the plane run down was 


liner carrying more than half a hundred 


Accident is not the word for this aash 
if it happened as it appears to have hap- 
pened. both airplanes above the clouds. 
VFR. Such so-called accidents arc nothing 
but gross carelessness on the part of pilots 
who neglect to look outside their aircraft 
raid watch for other traffic. 

Ships at sea has*e always posted lookouts 
to prevent collisions, but from all that is 
printed it scans the larger, faster and 
greater number of passengers carried, the 
less the pilots look out the windshields of 
passenger planes. If the work load is too 
great for either of the two pilots to look 
out for other aircraft, then it is time for a 
third pilot to be required on large aircraft, 
a pilot whose duty it would be to look out 
at all times and be alert for other aircraft. 
Instruments, radio and ail the electronic 
devices a plane can hold will never replace 
two keen eyes in flying. 

It is time for this problem to be looked 
squarelv in the face bv the airlines, militate. 
CAA and CAB and' for something to lie 
done about it. Not just some more rules 
aimed at keeping the private or VFR pilot 
out of the air. as will probably be the result 
of this crash even though it occurred between 
two airline planes. It is time the airlines 
recognize this hazard and instead of trying 
to keep small craft out of the air. clean up 
their own house instead and make flying 
safer for all of us. 

Geokce M. Sager 
Duke of Gloucester Street 
Williamsburg, Va. 


Wrong Airplane 

Just received your July 2nd issue in the 
mail and naturally sat tight down to read 
it cover to cover. When I got to page 77 
I had to take a second look at the top pic- 
ture after reading the caption. Unless my 
aircraft recognition fails me, the Republic 
miniature bomb dispenser is attached to a 
wing of a F-100 instead of an F-84F as the 
caption stated. Looking forward to the 
coming issues. Angelo B. I’f.rrikllo 

(Pcrrieilo and other Aviation Week read- 
ers are right.— Ed.) 


Pilot Solution 

Your June 11, 1956 issue contained a 
letter by a Mr. J. K. Carter (p. 146), con- 
cerning the "Pilot Shortage" which inter- 
ested me very much. 

Mr, Carter's viewpoint is one wliicli I 
might ha\*e shared a year and a half ago, 
but not now. for I have been flying for 
United Air Lines this past year. My expe- 
rience may give renewed hope to Mr. 
Carter and other "low time pilots” who wish 
to get into airline flying. 

After completing a year of college. I 
svas compelled to discontinue mv education 
for various reasons. Since I had always 
wanted to fly, I checked with the VA and 
received permission to take a commercial 
flying course with the remainder of my 
G. 1. Bill. After winning my commercial, 
I began to eye the prospects of airline 
flying, but at that time 1, too, found that 
the minimum requirements for most of 
the airlines were greater than I could 
meet. There were some, however, that 
would accept "low time pilots.” I found 
that a few of the airlines. United for ex- 
ample. would hire pilots with a commercial 
license only up to 2S years old. and even 
older fellows if they had additional ratings. 
(Since then the age limitations hai'c been 
raised again to include fellows 30 years of 
age svith a commercial only, and tip to 32 
with additional ratings.) My qualifications? I 
was 27 years old and had logged a grand 

After completing pre-employment exams, 
I was assigned to United's training school 
for 17 weeks of intensive training that gave 
inc an Instrument Rating, qualified me as a 
co-pilot on the Convair 340 and won for 
ine a flight engineer’s ticket. 

I lias'e now been flying as flight engineer 
for 10 months and I couldn't has*e asked 
for a greater access to the kiunv-hou- and 
experience it takes to become a good co- 
pilot than sers*ing as the third crew mem- 
ber. This cockpit experience gained as a 
flight engineer is the all important step 
and equalizer for us "low time" boys. I 
believe this more than makes up for several 
hundred additional hours required by some 
airlines, all of which may have been olitained 
bumping around the old grass strip every 
Sunday. 

I will change over to the right Seat in a 
few weeks and will do so with a great deal 
of confidence, because having ridden through 
several hundred hours as engineer, the co- 
pilot's job has nibbed off on me. I mav be 
a "low time" or so called "light plane 
pilot." but I feel more at home in the big 
ones now than the little ones. I believe 
that is the proof of the pudding. 

As my case points out-and it is no ex- 
ception — the "low time pilot” once again 
has a crack at airline flying, just as in the 
prc-AVorld War II days. In fact, I suggest 
Mr. Carter and other interested young fel- 
lows refer to page 1 38 in your June 1 1 issue 
and read once again tile basic qualifications 
for a flight officer with one of America's 
major airlines. I'm sure he must have over- 
looked this. 

UxrrEn Fliciit Officer 
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NORTHWEST AIRLINES 

thinks of everyone with Sperry 


equipment for new DC-6Bs and DC-7Cs 


I 



SPERRY ENGINE 
ANALYZERS 
enable precise tune- 
ups before take-off and 
constant study of all 
ignition operations 
during flight... 


"On-Time" 
departures and 
arrivals— no 
delays while 
mechanics search 
for elusive engine 
troubles through old 
“trial and error" 
methods. 


SPERRY 
DUAL INTEGRATED 
INSTRUMENT SYSTEMS | 
combine major 
flight instrumentation 
into 3 instruments 
providing more flight | 
data in clear visual form. 


SPERRY FLIGHT 
CONTROL SYSTEMS 
combining the A-12 
Automatic Pilot and Radio 
Beam Coupler hold true 
courses, assure precision 
automatic approaches. 


I gives skilled pilots 
I precise High! data 
| regardless of weather, 
I building traveler 
confidence. 


A smooth ride, 
increased confidence, 
and additional 
assurance of 
"arrival on time." 


PASSENGERS BENEFIT.. 


- + - 




Exact knowledge of 
engine performance 
al all times permits 
better adjustments 

I pinpointing of troubles 
assuring quick repairs 
I upon landing. 


I Split-second 
knowledge of all 

I conditions through 
■ three instruments. 


I Conserves energies, 
allows more time 

I to monitor the 
overall flight 


CREW BENEFITS.. 


- + - 


Accurate schedules 

passengers. Better 
performance cuts 

reduces replacement 
parts, prolongs life 
I of equipment. 


I Added security in 
I careful handling of 
I a major investment 
I —the plane itself. 


I Further protection of 


I further guarantee of 
I passenger good will 

| and preference. 


AIRLINE BENEFITS.. 




To list the airlines specifying Sperry Flight Control Systems and Sperry 
instrumentation would be to list "Who's Who in Commercial Aviation." 
For information on all Sperry developments including the new Sperry 
SP-30 Flight Control System for jet and turboprop transports-writc our 
Aeronautical Equipment Division or nearest district office. 


I 



On TWAs SUPER - 


Lockheed Constellation's landing gear . . . 



Elastic Stop nuts pass this brutal drop test 


Like a bladcless guillotine, this 40-foot-high Lockheed test 
stand hoists landing gear assemblies aloft, spins their wheels 
backward 100 miles an hour, and crashes them down on its 
concrete base. Tons of lead weights simulate the big plane 
the landing gear is designed to carry. 

The Lockheed experiments are directed toward develop- 
ment of lighter, stronger landing gear. These new units in 
turn demand fasteners designed for maximum resistance 
to fatigue failure plus the utmost dependability in terms of 
rated tensile performance and resistance to loosening under 
severe vibration and extreme shock and impact loads. 
Among the planes to benefit from data already secured by 


these punishing tests is the new Lockheed Super G Con- 
stellation, already placed in service by TWA. The Super 
G Connie’s landing gear is only one of the many structural 
sections of the new plane fastened with vibration-proof 
Elastic Stop nuts. 

Elastic Stop nuts with their familiar red locking collars 
have been used on every new air frame developed during the 
last two decades. They have performed satisfactorily under 
the most unpredictable test conditions . . . under normal 
operating conditions . . . and throughout millions of hours 
of rugged combat service. You can rely on flight-tested 
Elastic Stop nuts! 


ELASTIC STOP NUT CORPORATION OF AMERICA 




Dpt. N79-725 * 2330 Vauxhall Road • Union, N. J. 


locking collars are standard on all ESNA fixed fasteners guaranteeing: 


vibration-proof locking 
thread sealing ... no galling 
immediate identification 

adaptability to all shapes and sizes of aircraft fittings 
suitability to production line assembly methods 
extended reusability (ask for ESNA's high re-use 
Nylon Spec. +^420). 




